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Executive Summary 

Maritime transport of goods has been steadily increasing in volume along with the growing 

global economy. Furthermore, the development of the international chemical industry has led 

to new types of dangerous goods (DG) flowing into ports with an estimated 5 per cent annual 

increase of DG transport volume. 

Accidents of dangerous goods in ports cause significant damage to human life and property 

as well as the environment. Therefore, the international community, including the International 

Maritime Organization, has p provided various technical guidelines to secure the safe 

management of DG in global maritime transport and ports. However, there are vast difference 

in their implementation from country to country. 

The Economic and Social Commission for Asia and the Pacific (ESCAP) serves as the United 

Nations' regional hub promoting cooperation in sustainable transport connectivity in Asia and 

the Pacific. In response to the request by member States to help improve the safety 

management of dangerous goods in ports among member states, as part of the 

implementation of the Regional Action Programme for Sustainable Transport Development 

(2022-2026), ESCAP organized a capacity building workshop which gathered regional and 

national DG experts in Phuket, Thailand in December 2022. ESCAP also carried out a 

Dangerous Goods at Port Management Survey to collect inputs, lessons learned and best 

practices in this field. 

These activities have resulted in the following policy recommendations, adopted by the above-

mentioned workshop:  

1. It is expected that it is necessary to establish a united port management organization 

that can efficiently manage dangerous goods at ports because each country has 

different organizations that manage dangerous goods at ports: regulatory authorities, 

fire authorities, and port authorities. Furthermore, regulatory authorities in each 

country stipulate the qualifications of port safety management officers differently. 

2. For efficient and stable management of dangerous goods, each country shall 

strengthen DG inspection at the site where cargo is unloaded from ships. The 

inspection method is divided into a method of consigning to a recognized organization 

(RO) and a remote inspection method using information from the electronic dangerous 

goods reporting system. 

3. Since Port authorities' financial limitations and lack of experts prevent ports handling 

dangerous goods from conducting risk assessments, it is recommended that ESCAP 

or IMO provide financial resources to authorities with financial limitations, organize an 

expert group, and select ports with a high risk of handling dangerous goods to conduct 

risk assessments. 

4. It is recommended that ESCAP or IMO develop educational materials for the safe 

management of dangerous goods at ports. Management authorities of each country 

use these educational materials to nurture experts who educate about dangerous 

goods in ships and ports and conduct training and education for dangerous goods 

handlers. 

5. ESCAP or IMO produces a standard manual for the management of dangerous goods 

at ports, which is applicable to all countries and they recommend each country modify 

and use the standard manual according to their own situation. 
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6. Most countries have already built electronic logistics systems. However, there are 

many cases of information disconnection and lack of efficiency due to duplication of 

work between related agencies, non-standardized documentation, and inconsistency 

of codes. Therefore, it is necessary to establish a service system that can integrate 

and handle all import and export-related tasks of dangerous goods. 

7. It is required to establish a system in which all authorities involved in managing 

dangerous goods at ports can share information on the relevant dangerous materials. 

A ‘Consultative body’ shall be formed with these authorities to conduct joint training 

on a regular basis. 

8. Since referencing accidents involving dangerous goods in domestic and international 

ports can most cost-effectively help prevent similar accidents, it is necessary to 

establish a system for reporting and analyzing accidents and incidents related to 

dangerous goods and sharing information with relevant domestic and foreign 

authorities. 
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Chapter 1. Overview 

1. Introduction 

Maritime transportation has steadily developed throughout human history. The technological 

development of ships made mass transportation possible, and a large and diverse shipping 

industry has emerged. Maritime transport volumes continue to increase even today. 

The development of the international chemical industry and increasing demand for chemical 

products has led to more types of dangerous goods (DG) flowing into ports than ever before. 

Dangerous cargo is transported by air, railroad, and ship worldwide. Significantly more than 

90% of DG cargo worldwide is transported by ship. In addition, dangerous goods make up 

around 10% of all containers worldwide. DG cargoes are unloaded and reported at ports. 

In line with the increase in the volume of DG cargo, ports and terminals that handle them have 

sought to provide specialized stevedoring services to reduce transport costs and increase 

efficiency and improve safety management to minimize the potential for explosions or fires 

during unloading and mitigate any damage they might cause. 

However, maritime transportation of dangerous goods is increasing, and the forms and types 

of dangerous goods are becoming very diverse. Due to the nature of DG materials, DG 

cargoes may explode, be toxic or corrosive, lead to asphyxiation, or otherwise cause damage 

to humans, other living organisms, or the environment. Currently, there are about 3,000 types 

of substances or products classified by the International Maritime Dangerous Goods (IMDG) 

Code as dangerous goods transported by sea, and about 6,500 types of dangerous and 

hazardous materials transported by sea. 

With the continuous development of the petrochemical industry, maritime transport volumes 

of dangerous and hazardous materials increase over other cargoes, and as the volume of 

cargo increases, there are more and more transportation accidents related to dangerous and 

hazardous materials (Akten, 2006)1.  

In addition, as the industry rapidly changes, the number of dangerous goods, harmful 

substances, or products to be transported by sea increases, the number of safety accidents 

at ports also increase as the frequency of loading and unloading in ports multiplies. In the case 

of berths for dangerous goods exclusively, it is essential to exercise extreme caution and 

practice sound safety management because the risk of explosion or fire of DG cargoes is 

greater than that of general cargo. 

The recent explosions in Tianjin, China, and Beirut, Lebanon were DG incidents. These 

incidents caused not only a significant loss of life, but also major property damage and 

environmental damage. To prevent DG accidents, international, regional, national, and local 

regulations and standards have been established for the transportation, handling and storage 

of DG, and specific obligations and requirements are imposed on duty holders. However, 

safety cannot be guaranteed if those obligated do not fulfill their duties. 

The safe transport of dangerous goods and marine pollutants by sea is regulated by the IMDG 

 
1 Akten, N. (2006). Shipping accidents: a serious threat for marine environment. Journal of Black Sea/Mediterranean 
Environment, 12(3), 269-304. 
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Code. The purpose of the IMDG Code is to enhance the safe transport of dangerous goods in 

packaged form while facilitating the unrestricted movement of such goods. 

Accordingly, activities in accordance with the essential requirements of the IMDG Code 

promote the safe handling, loading, storage, and transportation of dangerous cargoes, 

including hazards associated with different cargo classes and measures used to mitigate risks. 

The safe transport and handling of dangerous goods is key to a comprehensive and detailed 

understanding of the regulations, including the implementation of best practices, an 

awareness by all parties of the risks involved, and compliance with the relevant rules when 

transporting and handling these cargoes. This can only be done by properly planning and 

conducting training and retraining of DG managers, handlers, and other personnel. 

For this reason, ESCAP has been requested to develop policy measures for the safe 

management of dangerous goods at ports in Asia-Pacific countries. This effort begins with this 

study. 

This report reviews various internationally adopted regulations related to dangerous goods to 

ensure safe and efficient accident response in the event of a DG incident at dangerous goods 

handling facilities at ports. The report also analyzes the status of implementation of ESCAP 

guidelines in each country. The report concludes with a set of policy recommendations 

targeting improvements in specific areas. 
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Chapter 2. Dangerous Goods Transportation 
Market Overview  

2.1 Characteristics and hazards of dangerous goods  

2.1.1 Definition and scope of dangerous goods 

In general, dangerous goods are defined as “substances and goods containing them that 

directly adversely affect human beings and property by generating hazards such as fire, 

explosion, and corrosion, if handled incorrectly, among substances necessary for leading 

social life.” (Hsu, W. et al., 20162; DOT, U., 20043). 

This is a dictionary meaning. If looking at the laws and international agreements related to 

actual dangerous goods, the terms dangerous goods, hazardous chemicals, harmful 

substances, and danger are used to prevent accidents and damages in manufacturing, 

handling, storing, transporting, and consuming dangerous goods. It is used in various ways 

as a hazardous substance, and the scope of the target substance is also stipulated differently 

to maintain its originality. 

 

 

Source: Online media 

Figure 2- 1 Concept of dangerous goods 

 

As of early 2022, the world's seaborne trade volume is 12.386 billion tons (Clarkson Research, 

2022)4, of which more than 90% is carried by seaborne trade. Among these maritime cargoes, 

trade products such as many chemicals and daily necessities are transported internationally, 

and among imported and exported materials and products, there are about a thousand types 

of materials and products that can cause fire, explosion, or environmental pollution. These 

substances and products are defined as dangerous goods. According to the International 

Maritime Organization (IMO), over 2,000 types of hazardous and noxious substances (HNS) 

 
2 Hsu, W. K. K., Huang, S. H. S., & Tseng, W. J. (2016). Evaluating the risk of operational safety for dangerous goods in 
airfreights–A revised risk matrix based on fuzzy AHP. Transportation research part D: transport and environment, 48, 235-
247. 

3 DOT, U. (2004). List of hazardous materials. The Office of Hazardous Materials Safety, US Department of Transportation, 
Washington, DC. 

4 https://legendcargo.com.vn/global-sea-freight-volume-is-forecast-to-grow-by-3-4-in-2022/ 
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transported by sea, and it is over 200 million tonnes chemicals traded annually by tankers 

(IMO, 2023)5. In addition, as the Finder which is the HNS classification search system provided 

there are a total of 8,108 types of cargo, including 3,214 types of bulk cargo and 4,984 types 

of packaged cargo (HNS, 2022)6.  

In general, dangerous goods are all substances and products which, when transported, may 

cause unreasonable harm to health, safety, property, and the environment. Dangerous goods 

refer to substances that cause danger to life or the environment by causing corrosion, 

radioactivity, suffocation, spontaneous combustion, infection, frostbite, etc. due to the nature 

of the substance. There are cargoes that are recognized as explosive, such as dynamite and 

LPG, but there are also many commonly used items such as paint, hairspray, hand sanitizer, 

and insecticides that are commonly used in society. Dangerous goods also include uncleaned 

empty packaging (small and medium bulk containers, large bulk containers, mobile tanks, or 

tank vehicles) that previously contained dangerous goods. 

To prevent risks that may occur during transportation, storage, unloading, etc. of these 

dangerous substances or goods, transportation regulations for each means of transportation 

must be observed. In some cases, separate transportation regulations are established and 

applied for each country, and regulations for each dangerous goods and products are applied 

at the international level.  

For example, in the case of the Republic of Korea, examining the scope of dangerous goods 

according to domestic laws, the 「Rules for Transport and Storage of Dangerous Goods by Ships」, 

a sub-statute of the 「Ship Safety Act」, states that “dangerous materials include explosives, high-

pressure gas, flammable liquids, combustible substances, and oxidizing substances, toxic 

substances, radioactive substances, corrosive substances, and harmful substances”. In addition, 

the 「Dangerous Goods Safety Management Act」 defines “dangerous goods as inflammable and 

combustible goods prescribed by the Presidential Decree,” and the 「Act of the Entry and 

Departure etc. of Ships」 defines “dangerous goods as having a risk such as fire or explosion, or 

for the human body or the marine environment. Substances that are harmful to the sea and are 

prescribed by the Ordinance of the Ministry of Maritime Affairs and Fisheries, except for those 

used by the vessel.” 

As such, the definition or scope of dangerous goods are prescribed and implemented 

differently according to the law, and the purpose of management, target of management, 

related fields and departments in charge are different according to the domestic laws of each 

country, and subject and scope defined by international organizations and related associations 

are different. 

For example, the International Maritime Safety of Life at Sea (SOLAS) of the IMO classifies 

dangerous goods as packaged dangerous goods, liquefied gases in bulk, liquid chemicals in 

bulk, and solid dangerous goods in bulk by transportation type for safe transportation of 

dangerous goods. International Maritime Dangerous Goods (IMDG) Code, International Code 

of the Construction and Equipment of Ships carrying Liquefied Gases in Bulk (IGC), 

International Code for the Construction and Equipment of Ships Carrying Dangerous 

Chemicals in Bulk (IBC), International Maritime Solid Bulk Cargoes Safety Practice Standards 

(IMSBC), which are sub-standards of the International Convention for the Prevention of 

 
5 IMO HNS Convention (2022) 

6 The HNS Convention, [Online], Available at https://www.hnsconvention.org/the-convention/  
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Pollution from Ships. The list of hazardous substances applicable to the relevant regulations 

is specified in detail, and oil is specified in Annex I of the International Convention for the 

Prevention of Pollution from Ships (MARPOL 73/78). 

As described above, there are some differences in the definition of dangerous goods 

according to the national laws or international rules of each country for each type of handling 

or transportation of related dangerous goods. In addition, since dangerous goods have 

different handling facilities according to their physical and chemical characteristics and 

different response methods in case of an accident, consistent standards cannot be applied to 

all dangerous goods, and terminal characteristics according to handling dangerous goods 

must be considered. 

 

Table 2- 1 Type of DG, representative items and means of transport 

Classification Typical product Major transporter Terminal 

Crude oil, Petroleum 
compounds 

Crude oil, Heavy oil, Light oil Crude Oil Tanker Dedicated berth 

Liquefied gases LNG, LPG, Methane LNG, LPG carrier Dedicated berth 

Liquid chemical in bulk Benzene, Xylene, Toluene Chemical tanker Dedicated berth 

Solid dangerous goods in 
bulk 

Sulphur, Limestone Bulk carrier General pier 

Dangerous goods in 
packaged form 

Paint, Explosives Container Dedicated terminal 

 

2.1.2 Dangerous goods and hazards 

Dangerous goods, depending on their characteristics, may not only cause loss of health or 

injury but also adversely affect the marine environment.  

For example, one of the severe effects is that the DG may cause death or serious injury if 

swallowed, inhaled, or in contact with skin (insecticides, dyes, etc.). In addition, there is a risk 

of fire or explosion due to an ignition source (paint, adhesives, etc.). Recently many accidents 

have been caused by fire or explosion, and the result of these accidents are taken seriously 

and affect society and the economy in many ways.  

One generally known hazard of DG may cause skin necrosis or corrosion of metal surfaces 

(sulfuric acid, nitric acid, batteries, etc.).  

The increasing flow of dangerous goods from many different types of cargoes may 

contaminate the ocean environment (marine pollutants, etc.). Although there is a risk of 

explosion or fire of the cargo itself, it has characteristics that can cause pollution to the 

surrounding environment if leaked into the sea or port due to careless handling during cargo 

transportation, work, or storage. This is not limited to individual problems but can be directly 

related to community problems and can have a serious impact on the economic and social 

aspects of the community. 
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Figure 2- 2 Hazards of dangerous goods 

 

2.2 Dangerous goods transportation market  

2.2.1 World trade: Status and prospects 

In terms of the trends and geography of world seaborne trade in 2020 the COVID-19 pandemic 

weighed on international maritime trade while disrupting operations and causing supply chain 

pressures. The volume of maritime trade slumped by 3.8 per cent in 2020 to a total of 10.6 

billion tons. The predominance of Asia as a leading maritime freight area continued unabated.  

In 2020, Asian ports, including developed and developing regions, loaded around 4.4 billion 

tons of goods, amounting to over 41.3 per cent of total goods loaded in ports worldwide. About 

7.0 billion tons equivalent to 65.5 per cent of total goods discharged worldwide, were received 

by Asian ports in 2020. Of the total freight shipped internationally in 2020, 7.7 billion tons, or 

72 per cent, was dry cargo. Over time, dry cargo has expanded its share, now accounting for 

nearly three quarters of total maritime trade volumes. A decade ago, this share was closer to 

two thirds. 
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Source: UNCTAD Handbook of statistics 2021 

Figure 2- 3 Tonnage loaded and discharged, 2020 

 

Maritime transport defied the COVID-19 disruption. In 2020, volumes fell less dramatically 

than expected and by the end of the year had rebounded, laying the foundations for a 

transformation in global supply chains and new maritime trade patterns.  

The COVID-19 pandemic disrupted maritime transport, though the outcome was less 

damaging than initially feared. The shock in the first half of 2020 caused maritime trade to 

contract by 3.8 per cent in the year 2020. But in the second half of the year there was a nascent, 

if asymmetric, recovery, and by the third quarter, volumes had returned, for both containerized 

trade and dry bulk commodities. However, there has yet to be a full recovery for tanker 

shipping.  

Maritime trade has performed better than expected partly because the COVID-19 pandemic 

unfolded in phases and at different speeds, with diverging paths across regions and markets. 

The rebound in trade flows was also the result of large stimulus packages, and increased 

consumer spending on goods, with a growth in e-commerce, especially in the United States 

of America. In addition, vaccines rollout led to more general optimism in advanced economies. 

But it was also partly due to unlocking of pent-up demand for cars, for example, and to 

restocking and inventory-building. The reason for the relatively fast rebound was that the 

economic downturn was not synchronized globally, unlike the global financial crisis of 2009.  

In 2021, in tandem with the recovery in merchandise trade and world output, maritime trade is 

projected to increase by 4.3 per cent (figure 2-4). The medium-term outlook also remains 

positive, though subject to mounting risks and uncertainties, and moderated in line with 

projected lower growth in the world economy. Over the past two decades, compound annual 

growth in maritime trade has been 2.9 per cent, but over the period 2022–2026, UNCTAD 

expects that rate to slow to 2.4 per cent.  
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Source: UNCTAD Handbook of statistics 2021 

Figure 2- 4 International maritime trade, world gross domestic product (GDP) and maritime trade-
to-GDP ratio, 2006 to 2021 

 

Lockdowns, travel restrictions and production cuts have compressed the demand for fuel. In 

2020, shipments of crude oil, refined petroleum products, and gas together fell by 7.7 per cent. 

The impact was less, however, for dry bulk commodity trade: supported by strong demand 

from China for iron ore and grain, total dry bulk trade fell by only 1.5 per cent. Containerized 

maritime trade also resisted, falling by only 1.1 per cent. Global container port throughput in 

2020 was 815.6 million twenty-foot equivalent units (TEU), a decrease of 1.2% compared to 

2019.7 

2.2.2 Current status of world trade volume of dangerous goods 

Dangerous goods account for about 10% of all containerized shipments worldwide, and 

dangerous goods account for 30% of transport accidents (2017)8. The significant point of view 

is that the ratio of DGDG of among total cargo transportation is increasing rapidly. For example, 

dry bulk cargoes have shown a CAGRs (compound annual growth rate, CAGR) of 4%, other 

tank cargoes 3%, and crude oil cargoes 1% since 1975. 

 

 

 

 

 

 

 
7 https://unctad.org/system/files/official-document/tdstat46_FS15_en.pdf 

8 https://www.iata.org/en/publications/newsletters/iata-knowledge-hub/what-you-need-to-know-about-the-transport-of-
dangerous-goods-by-air 
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Table 2- 2 Total seaborne trade by cargo type 

World level Loaded Discharged Balance 

 

World level 
Volume 

(Millions of  
tons) 

Annual 
growth 
rate (%) 

Volume 
(Millions of  

tons) 

Annual  
growth  
rate (%) 

Volume 
(Millions of 

tons) 

Year 2015 2020 2020 2015 2020 2020 2015 2020 

Total Sea- 
Borne Trade 

10,013 10,648 -3.8 9,965 10,631 -3.8 48 17 

Crude Oil 1,761 1,761 -7.8 1,910 1,864 -7.9 -149 -1 

Other Tanker 
trade 

1,178 1,202 -7.7 1,175 1222 -7.5 3 -20 

Dry Cargo  7,074 7,730 -2.2 6,879 7545 -2.2 195 185 

Source: UNCTAD Handbook of statistics 2021 

 

The Dangerous Goods Market targeting the Gulf Cooperation Council (GCC9), among the 

representative regions that produce a large number of hazardous materials globally, is 

expected to expand at a compound annual growth rate (CAGR) of more than 5% during the 

forecast period (2022-2027). (Mordor Intelligence, 2022). 

GCC Dangerous Goods Logistics Market is expected to expand at a compound annual growth 

rate (CAGR) of more than 5% during the forecast period (2022-2027). 

Additionally, according to the Gulf Petrochemicals and Chemicals Association (GPCA), the 

chemical industry in the region is experiencing rapid growth by increased regional economic 

activity, and the chemical sales in the GCC region will increase by 2021. It reached nearly 

$60-63 billion in 2020, an increase of 15-20% compared to 2020. 

However, this is still 25-30% lower than before the COVID-19 outbreak compared to the annual 

average production sales of $80 billion from 2011 (Mordor Intelligence, 202210). 

 

 

Source: Gulf Petrochemicals and Chemicals Association (GPCA), (2022) 

Figure 2- 5 GCC chemical industry revenue, 2011-2021, in USD billion 

 

 
9 GCC refers to the Gulf Cooperation Council, which was established in 1981, and its official name is the Gulf Arab States 

Cooperation Organization. Consists of six countries in the Arabian Peninsula Gulf region (Bahrain, Kuwait, Oman, Qatar, 
Saudi Arabia, and the United Arab Emirates) 

10 GCC Dangerous Goods Logistics Market (2022), https://www.mordorintelligence.com/industry-reports/gcc-dangerous-
goods-logistics-market 
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The recent global spread of COVID-19 has impacted the growth of the dangerous goods 

logistics market. For example, as the demand for medical oxygen in hospitals increases, more 

transportation is required. In addition, clinical waste, such as nuclear medicine, viral samples, 

medical hazardous materials, and surgical equipment, must be transported in a timely manner, 

and the lockdown caused by specialize demands of the COVID-19 pandemic has made 

transporting such hazardous materials more accessible and faster. 

The various dangerous goods regulations are updated every year. But demand for 

transportation of new hazardous goods is also expected to increase every year. For example, 

demand for the transportation of lithium batteries, which are used in various industries, is 

surging every year, and the dangerous goods segments of the gas and oil industries is larger 

than ever. As a result, the packaging, labeling, and placarding of dangerous goods has 

become more important and will increase the demand for related training. 

The dangerous goods logistics market is expected to register a CAGR of over 6% during the 

forecast period. But in 2020, COVID-19 had a significant impact on global trade in medical 

and pharmaceutical products such as disinfectants, vaccines, and other items. But declining 

global demand, supply chain disruptions, lower consumer spending and a faltering tourism 

industry has led to significant losses in both trade and GDP. For example, the chemical and 

petrochemical industries were affected by record low oil prices in 2020.  Lockdowns reduced 

demand for fuel, which in turn led to reduced production of many chemicals, some of which 

are often produced exclusively through co-production processes. In addition, total organic 

commerce trade in 2020 fell 10% from 2019. 

2.3 Growing green energy market 

2.3.1 Demand for green energy ships 

As international interest in environmental pollution increases, there is an increasing movement 

in the shipping sector to switch ship fuel from fossil fuels to next-generation green energy such 

as liquefied natural gas (LNG), green hydrogen, ammonia, and methanol in line with the 'eco-

friendly era'. 

To help address the climate change crisis, in June 2021 IMO amended the MARPOL 

convention to include carbon emissions from ships, to be calculated as the amount of carbon 

dioxide emissions generated when transporting one ton of cargo one nautical mile. The 

amendment also enforces the energy efficiency index (EEXI) on all currently active ships. A 

significant number of ships currently operating do not meet the new standards. To abide by 

the convention, they will have to operate at a reduced maximum speed of 3 to 4 knots or 

replace fossil fuels with carbon-free fuels. 

In addition, at the United Nations Climate Change Conference (COP26) held in Glasgow, 

England in 2021, the 2050 Declaration on De-carbonization of Shipping and the Declaration 

on the Establishment of Decarbonized Shipping Routes were signed by more than 20 

countries, including the UK, Denmark, and the US. Accordingly, IMO plans to raise 2050 

greenhouse gas (GHG) reduction targets so that total annual GHG emissions from 

international shipping is reduced by at least 50 per cent compared to 2008. 

Going forward, ships are likely to continue using internal combustion engines (ICE) until a 

stable supply of carbon-free fuel can be secured, according to the IMO greenhouse gas 

reduction roadmap. Other issues include technology development, economic feasibility, and 

the stability of supply. After ships transition to low-carbon fuels such as LNG, LPG, methanol, 
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biofuels— and others, fuel propulsion technologies that will require merely supplementing, 

rather than replacing outright fuel supply equipment and infrastructure — the industry may 

gradually advance to carbon-free fuel propulsion technologies such as ammonia, hydrogen, 

electricity, and others. 

 

2.3.2 Increasing green energy transportation 

The world is transitioning to carbon neutrality and an oil-free economy in the face of the climate 

change crisis, and as a result, demand for LNG-powered maritime transportation, which 

produces relatively fewer carbon emissions than traditional fossil fuels, is increasing. 

The sources of the increased demand for LNG-based maritime transport are Northeast Asia 

(mostly China) and Europe. For the latter, this is due to the EU limiting imports of Russian gas 

using pipelines due to the Russian-Ukraine war; liquefied natural gas (LNG) has emerged as 

a possible solution.  

In 2021, total world LNG trade volumes reached 516 billion cubic meters (m3), with Australia 

as the largest exporter, followed by Qatar and the United States. The United States became 

the world's largest LNG exporter during the first six months of 2022, and 71% of US exports 

went to Europe. 

China was the world's largest importer of LNG in 2021, as the Chinese government is rushing 

to switch from coal to gas (LNG/LPG) as part of ongoing efforts to reduce impacts on the 

environment. In addition to China, LNG demand is likely to increase not only in Japan and 

India, but also in Southeast Asia, where energy consumption is expanding along with 

economic growth, and new demand for new ship transportation demand is expected to arise. 

 

 

Note: Biggest Liquefied Natural Gas Exporters, 2021 (billion m3). Source: Statista 

Figure 2- 6 The Biggest Liquefied Natural Gas Exporters 

 

2.3.3 Green energy supply chain management at port 

As international interest in environmental pollution increases, the shipping sector is looking to 

transition using liquefied natural gas (LNG), green hydrogen, ammonia, and methanol for next-

generation ships in pursuit of eco-friendlier transportation. 

The IMO began regulating the sulfur content of ship fuel oil in 2020 to help reduce greenhouse 

gas emissions. This has resulted in an increase in the number of eco-friendlier LNG fuel-

powered ships, and the demand for LNG bunkering is expected to increase naturally in 
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connection with this. LNG bunkering terminals are poised to become essential infrastructure 

for ports. 

Although LNG is sometimes loaded and unloaded as cargo at ports, it is necessary to manage 

the supply chain for storing, transporting, and distributing LNG, including the bunkering 

infrastructure needed to fuel ships with LNG. 
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Chapter 3. Major Dangerous Goods Accidents 
and Implications for Ports 

According to data from the IMO, the number of transport accidents involving dangerous and 

hazardous substances has increased significantly, from 29 cases (average 5.8) between 1996 

and 2000 to 65 (average 13) between 2006 and 2010. increase can be seen.  

In summary, the annual average was 6 cases in the 1990s, but it soared to 21 cases in the 

2000s. The cases below are recent accidents that have implications for the shipping and port 

industry in relation to the transportation, handling, and storage of dangerous goods. 

3.1 Tianjin explosion accident 

3.1.1 Accident overview 

At around 11:00 p.m. in August 2015, when chemicals in a container exploded at the port of 

Tianjin in Tianjin, Northern China. This is one of the largest-scale explosion accidents in history 

where the fire caused by a secondary explosion occurred nearby the warehouse at port. The 

first two explosions occurred 33 seconds apart. The second explosion was far larger and 

involved the detonation of about 800 tonnes of ammonium nitrates.  

• Date: 2015.8.12, 23:55 local time 

• Location: Binhai New Area, Tianjin, China 

• Cause: Explosion and fire on nitrocellulose  

• Damage:  Dead 173 persons, missing 8 persons, wounded 797 persons, and property 

damage 9 billion USD (300 buildings, 12,000 cars, 7,500 containers) 

3.1.2 Cause of accident 

Cause: According to the results of the special investigation, chemicals (nitrocellulose) stored 

in containers in the harbor were spontaneously ignited by high temperatures in a dried state. 

The fire spread, reacting with other substances such as ammonium nitrate, a raw material for 

explosives, leading to a large explosion. 

The reason for the spread of the explosion was that the sprinkler system activated to 

extinguish the initial fire doused a hoard of calcium carbide – a dangerous substance – with 

water, producing acetylene gas, resulting in the first explosion. The flames formed by the 

acetylene explosion were moved on to ammonium nitrate and potassium nitrate also stored at 

the facility, resulting in a large-scale secondary chain explosion, further spreading the damage. 

Damage: The special investigation team finally announced that a total of 165 people were 

killed, 8 people were missing, and 798 people were injured in this accident. In addition, it said 

that 304 buildings and 12,428 vehicles for sale were damaged, and 7,533 container boxes 

were damaged, resulting in property damage of $1.1 billion (approximately 1.317 trillion won). 

It was reported that the firefighters' casualties were quite large because the second explosion 
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occurred sometime after the first explosion and fire. 

Below is a picture of the cars waiting to be shipped for export at the Toyota Motors yard and 

the buildings behind them all melted down leaving only the skeleton. Below is also the 

appearance of the Toyota Motors yard before the explosion, and on the right is a comparison 

of aerial photos of the place where the explosion occurred. 

 

 

Figure 3- 1 Tianjin Explosion 

 

3.1.3 Result of the accident 

Interim measures after the accident: Based on the results of the investigation, the 

investigation team suggested that the Chinese government take responsibility for the accident 

and discipline a total of 123 people. Among those who suggested that the investigation team 

should be held accountable, there were five ministerial and vice-minister level officials and 22 

commissioner level officials. 

3.1.4 Implications 

To prevent similar accidents, it is necessary to pay attention to fire suppression in case of a 

fire in a place where chemical substances are stored. In addition, since normally stable 

substances can be changed into powerful explosives depending on the temperature and the 
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presence of the mixture, a storage system that considers the characteristics of chemicals 

should be derived. (Kwon Sang-ki & Kim Ha-young, 2016)11 

 

3.2 Beirut explosion accident 

3.1.1 Accident overview 

A massive chemical detonation occurred on August 4, 2020, in the Port of Beirut, Lebanon. An 

uncontrolled fire in an adjacent warehouse ignited over 2,750 tons of Ammonium Nitrate (AN), 

producing one of the most devastating blasts in recent history. The first explosion was 

relatively small, emitting fire and smoke, with some witnesses seeing sparks resembling 

fireworks. A second explosion much larger than the first occurred at about 6:08 pm. The 

shockwave of the explosion reached downtown Beirut and raised a cloud of red dust. The 

second explosion was so intense that it could be felt even in Cyprus, 240 km away. 

• Incident date: 2020.8.4, 18:08:18 local time (15:08 p.m., initial explosion and 18:08 

p.m., second explosion) 

• Location: Warehouse, Port of Beirut, Lebanon 

• Cause: Explosion on ammonium nitrate and fire 

• Damage: 220 persons dead, 7 persons missing, wounded about 7,000 persons and. 

property damage: 15 billion USD 

3.1.2 Cause of accident 

Cause: The cause of the explosion was not immediately known, but some media initially 

reported that there was an explosion in a fireworks warehouse or an explosion in an oil or 

chemicals storage facility. 

It was later reported by the Lebanon government that ammonium nitrate, which had been 

stored for several years in Beirut's port, caused an explosion. The cargo was seized from a 

general cargo ship of the Moldovan register, in 2014 and was stored at the port. 

Until now, the Lebanese government has not officially announced the cause or result of the 

incident investigation, but according to eyewitnesses, some testified that they saw a strange 

orange cloud after the explosion, and others believe that the accident was caused by weapons 

or explosives. The Lebanese government said the orange clouds were related to sodium 

nitrate explosions. 

Damage: At least 220 people were killed in the explosion, and more than 6,000 were injured. 

In addition, Beirut's second-largest granary collapsed, and buildings such as hospitals and 

public facilities were damaged by explosions, making it impossible to accommodate 

emergency patients who suffered sudden accidents or had to treat patients on the streets. 

 

 
11 Kwon, S., & Kim, H. Y. (2016). Analysis of Explosion Energy related to the Cause of Tianjin Explosion Accident in 
China. Explosives and Blasting, 34(1), 1-10. 
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Source: Al-Hajj, S., et al. (2021)12 and online media 

Figure 3- 2 Blast explosion at time 5:55 p.m. (initial explosion) and at 6:08 p.m. (orange and 
mushroom cloud) at the port of Beirut  

 

3.2.3 Result of the accident  

A large explosion occurred at a warehouse in the port of Beirut, Lebanon's capital, killing more 

than 200 people and injuring thousands. 

2,750 tons of ammonium nitrate had been stored for a long period of six years without safety 

precautions in the Beirut harbor warehouse. The port office sent official letters to the relevant 

authorities and courts asking them to take six action to deal with these dangerous goods, but 

no appropriate reply was received. A Lebanese security officer says highly explosive materials 

were seized from the blast site. Ammonium nitrate, a white crystalline solid at room 

temperature, is often used as a high-nitrogen fertilizer in agriculture, but it can explode violently 

if it comes into contact with a flame or another accelerant. 

The bulk storage of ammonium nitrate, rather than storage in packaging containers, was 

evaluated to represent a lack of adherence to minimum safety regulations for dangerous 

goods. 

 

Transitional measures after an accident: The Lebanese Red Cross said it had mobilized all 

ambulances available in the northern, Beqa and southern states to Beirut. After the explosion, 

helicopters were used to extinguish the fire. Lebanese President Michel Aoun said $66 million 

will be allocated for relief and recovery efforts. Israeli Defense Minister Benny Gantz and 

Foreign Minister Gabi Ashkenazi said they would provide medical assistance to Lebanon. 

3.2.4. Implications 

The Lebanese government has not made an official position on the final cause of the explosion, 

but if the cause of the accident is a fire and explosion caused by ammonium nitrate, strict 

management regulations for storage and management must be implemented. Dangerous 

goods. Since ammonium nitrate is an easily obtainable substance that can be used as fertilizer, 

it can be used as a basic raw material for manufacturing weapons such as gunpowder if you 

 
12 Al-Hajj, S., Dhaini, H. R., Mondello, S., Kaafarani, H., Kobeissy, F., & DePalma, R. G. (2021). Beirut ammonium nitrate 
blast: analysis, review, and recommendations. Frontiers in public health, 9, 6579966.  
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know how to make gunpowder. In addition, since the Beirut port explosion has a high 

possibility of industrial accidents and man-made disasters, major port cities are required to 

disclose the substance of ammonium nitrate and take preventive measures. 

 

 

Source: Online media 

Figure 3- 3 Beirut Explosion 

 

3.3 KMTC Hong Kong fire accident 

3.3.1 Accident overview 

KMTC HongKong a container ship caught fire at Laem Chabang, Thailand on the 25th of May 

2019. It was reported that over one hundred containers were on board when the ship caught 

fire. 

• Date: 2019.5.25.06:55 

• Location: Hutchison terminal, Laemchabang, Thailand 

• Vessel Name: KMTC Hong Kong (Register/Owner: Jeju, Korea/KMTC) 

• Ship particular: L/B: 159.5m/27.2m, GT: 16,731ton, Cargo: Container 1,585 TEU  

• Damage: No loss of life. 103 containers (TEU56ea, FEU 47ea) damaged and Hull a 

total loss after 2,3,4 cargo hold structures deteriorated and deformed. 

3.3.2 Cause of accident 
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A drum of calcium hypochlorite, a dangerous good with a critical temperature of 43.4 °C, was 

declared as general cargo and shipped in the No. 3 hold. As the fuel oil in the ship's No. 3 fuel 

oil tank was heated to 45~50°C, the calcium hypochlorite was exposed to a temperature above 

it critical point, triggering a self-accelerating reaction. The volume of gases such as oxygen 

generated in this process expanded rapidly, leading to explosion and fire.  

 

 

Figure 3- 4 KMTC’s accident before and after 

 

3.3.3 Result of accident 

On May 10, shipper requested the shipping company to transport calcium hypochlorite 

between Hong Kong and Bangkok as general cargo. Cargo was to be entered onto ship 

manifest as “water purifier”. The shipping company treated this cargo as general cargo, 

loading 13 containers into cargo hold No. 3, where the fuel oil tank is located. During the 

voyage, for inspection and maintenance of No. 7 fuel oil tank, 63M/T of No.7 fuel oil was 

heated to 45~50°C and transported it to starboard No.3 fuel oil tank. Following that, the 

temperature in cargo hold No. 3 rose. On May 25, during unloading at Laem Chabang Port in 

Thailand, a white haze emerged from the cargo hold No. 3 and spread around 06:55. Over 

the next two minutes, multiple explosions blew out hold hatches and containers, and the fire 

spread. 

3.3.4 Implications 

A shipper requesting the carriage of dangerous goods must indicate on the shipping manifest 

that it is a dangerous cargo, provide basic information about the risk of the cargo, and any 

additional information specified in the IMDG Code. However, in this case, the shipper did not 

notify the carrier at the time of booking, before the shipment, or even after the shipment.  

Since the prescribed method of DG transportation as stipulated in the IMDG Code was not 

followed, the ship could not identify this cargo as a dangerous good, so no special action was 

taken.  

Shippers requesting the transportation of dangerous goods as described in the IMDG Code 

must faithfully declare the ingredients, content, and name of dangerous goods in accordance 

with the rules.  

The shipping company should establish a shipment reservation and management procedure 
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to confirm the presence of dangerous cargo at the time of request or shipment.  

 

3.4 Stolt Groenland fire accident 

3.4.1 Accident overview 

On 28 September 2019, a cargo tank containing styrene monomer on board the Cayman 

Islands registered chemical tanker Stolt Groenland ruptured due to runaway polymerisation. 

The catastrophic rupture released a large quantity of vapour to the atmosphere, and it 

subsequently ignited. Fire-fighting efforts by the emergency services took over six hours and 

involved more than 700 personnel and 117 units of fire trucks, pumps, and fire tugs (MAIB, 

202113). At that time, a fire was transferred to the ‘Baudalian’, a Singapore flag ship alongside 

with M/V Stolt Groenland by ship to ship (STS), causing a fire and an explosion. 

• Date: 2019.9. 28.10:50 

• Location: OTK terminal, Ulsan, Korea 

• Vessel Name: Stolt Groenland (Register/Owner: Cayman Islands/Stolt tankers) 

• Ship particular: L/B: 182.72m/32.24m, GT/DWT: 25,881ton/43,478ton 

• Cargo: Liquid bulk chemical 27,117 ton, including Styrene Monomer 

• Damage: Injured 2 seafarers, 15 stevedores  

3.4.2 Cause of accident 

Cause: The runaway polymerization resulted in a rapid volumetric expansion of the styrene 

monomer, which increased the pressure within no.9 cargo tank at a rate that exceeded the 

venting capacity of the tank’s p/v valve. As a result, the tank ruptured through the main deck 

and the common bulkhead. 

As the temperature of the cargo in no.9 tank was well below the auto-ignition point for styrene 

monomer when the explosion occurred, ignition of the vapor must have been caused by an 

external source, such as static electricity sparks or sparks from metal-to-metal contact during 

tank rupture. 

The heated cargo Hexamethylene Diamine (HMD) loaded at 8P~11P around 9C would affect 

the temperature of styrene monomer increased, and the polymerization inhibitor TBC lost its 

effectiveness at some point, and the polymerization rate would have increased. As a result, 

on September 27, the polymerization runaway threshold (65°C) was reached: a point at which 

the reaction could no longer be arrested. 

Damage: A fire broke out on board the M/V Stolt Groenland and was transferred to the M/V 

Baudalian. In the process, 46 crews from the two ships were safely rescued, but 17 people, 

including three crew members, were injured. Seventeen people were reported injured, 

including one crew member each from the Stolt Groenland and the Bau Dalian, as well as 15 

ground stevedores/officials. 

 
13 Report on the investigation of the cargo tank explosion and fire on board the chemical tanker Stolt Groenland Ulsan, 
Republic of Korea 28 September 2019. 
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Source: Report on the investigation of the cargo tank explosion and fire on board the chemical tanker Stolt. 
Groenland, MAIB, 2021. 

Figure 3- 5 Stolt Groenland Fire Accident 

3.4.4 Result of accident   

Measurements after the accident: The Ulsan Fire Department dispatched 45 fire trucks and 

120 firefighters to rescue and extinguish the fire. Some crews jumped into the sea and were 

rescued by coast guards. The fire was extinguished only at 5:25 am on the 29th, 18 hours and 

30 minutes after the fire broke out.  

The Marine Accident Investigation Branch (MAIB) issued an interim report informing chemical 

carriers of the circumstances of the accident and requesting information on similar accidents 

or incidents in the past. 

3.4.4 Implication  

The basic precaution of stowing the styrene monomer sway from heated HMD cargo was 

taken but failed to meet the adequate segregation requirement of the IBC Code. The 

probability of heat being transferred from the HMD cargo tanks to the styrene monomer cargo 

was not fully considered during the planning and approval of cargo stowage. Instructions and 

guidance are clear: inhibited cargoes should not be stowed adjacent to heated cargoes. But 
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the likelihood of heat transfer through adjacent or intermediate cargo tanks was not covered 

in detail. 

Despite being a requirement in Safety Management Systems (SMS), the temperature of the 

styrene monomer was not monitored. The seafarers considered the inhibited styrene 

monomer to be a non-dangerous cargo. Stolt tanker did not notify other ships of the incident, 

which could have led to a major explosion at Ulsan Port. 

 

 

Source: Report on the investigation of the cargo tank explosion and fire on board the chemical tanker Stolt. Groenland, 
MAIB, 2021. 

Figure 3- 6 Cargo temperatures recorded on the VDR 
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Chapter 4. Dangerous Goods Transport and 
Regulations 

4.1 International standards for DG handling on ships and at port 

As international rules governing the transportation of dangerous goods were previously not 

integrated by mode of transportation, by region, or by country, the United Nations Committee 

of Experts of the Transport of Dangerous Goods (UNCOE) devised and promulgated 

standards applicable to modes of transportation including ships, airways, roads, and railroads 

through the UN Recommendations on the Transportation of Dangerous Goods in 1956.  

Following the recommendations of the UN committee, the International Maritime Organization 

(IMO), International Civil Aviation Organization (ICAO), Economic Commission for Europe 

(UNEC), and International Rail Transport Organization (OCTI) have established additional 

standards for the inclusion of the Maritime Dangerous Goods Regulations (IMDG Code), Air 

Transport Technical Directive (TI), International Dangerous Goods Rail Transport Regulations 

(RID), International Dangerous Goods Road Transport Regulations (ADR), and International 

Dangerous Goods Inland Waterways Transport Regulations (ADN). Figure 4.1 illustrates the 

web of international standards used to regulate the transport of dangerous goods. 

 

 

Figure 4- 1 International regulations and regional laws and conventions related to the 
transportation of dangerous goods 
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The names of international organizations and adopted rules for each mode of transportation 

are shown in Table 4-1.  

 

Table 4- 1 Relevant international organizations and applicable rules by transport mode 

Area Organization Name of Regulation 

Sea 
International Maritime Organization 
(IMO) 

International code for transporting dangerous goods 
by sea (IMDG Code) 

Air 
International Civil Aviation 
Organization (ICAO) 

Technical Institutions for the Safe Transport of 
Dangerous Goods by Air (TI-DGR) 

Rail 
Intergovernmental Organization for 
International Carriage by Rail (OTIF) 

Regulations concerning the International Carriage of 
Dangerous Goods by Rail (RID) 

Road 
United Nations Economic Commission 
for Europe (UNECE) 

Regulations concerning the International Carriage of 
Dangerous Goods by Rail (RID) 

Inland 
water 

United Nations Economic Commission 
for Europe (UNECE) 

European Agreement for the International Carriage 
of Dangerous Goods by inland Waterway (AND) 

 

Figure 4-2 shows the international conventions or standards applied to each sector in the 

maritime transportation of dangerous goods. The UN Recommendations on the Transport of 

Dangerous Goods: Model Regulations is the recommended set of regulations on the transport 

of dangerous goods, is commonly applied to all dangerous goods transport, and serves as the 

basic basis for establishing transport regulations for other modes of transport. 

 

 

Figure 4- 2 International regulations for the transportation of dangerous goods by sector 
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4.1.1 IMO Revised Recommendations on the Safe Transport of Dangerous 
Cargoes and Related Activities in Port Areas 

Recommendations on the safe transportation of dangerous goods in ports area were first 

adopted by IMO in 1973 and have been revised five times since due to technological 

developments and environmental changes. 

These recommendations are confined to dangerous goods passing through or stored at port 

as part of the transport chain but may also apply to dangerous goods used in ports or in 

general storage. In addition, these recommendations are adopted to establish a standard 

framework for legal requirements governments may set to ensure the safe transport and 

handling of dangerous goods at ports. 

The recommendations are structured as follows: 

 

Table 4- 2 Contents of IMO revised recommendations 

Chapter Contents 

CH.1 Introduction 

CH.2 Application and definitions 

CH.3 Warehouses, terminal areas, and infrastructure 

CH.4 Training 

CH.5 Security provisions 

CH.6 Responsibilities 

CH.7 
General recommendations for regulatory authorities, port. authorities, 
ships, berth operators 

CH.8 Dangerous cargoes in packaged form 
CH.9 Liquid bulk dangerous cargoes 

CH.10 Solid bulk dangerous cargoes 

 

4.1.2 UN Recommendations: The Transport of Dangerous Goods (Orange Book) 

The model regulations on the Transport of Dangerous Goods (TDG), published by the UN 

Economic Commission for Europe (UNECE), apply to international TDG regardless of mode 

of transport. 

The UN Sub-Committee of Experts on the TDG (UNSCETDG) revises model regulations every 

two years. The model regulations of the Orange Book are regarded as international TDG 

recommendations and the basis for the enactment and revision of government transport 

regulations for all modes of transportation, including ships, airplanes, roads, and railways. 

The IMO established the International Maritime Dangerous Goods (IMDG) Code. The 

regulations on dangerous goods applying to various modes of transport were proposed in 

accordance with UN model regulations. 

All international regulations for TDG, such those for ships, airplanes, roads, and railways, are 

established and revised in accordance with the model regulations, which are the highest 

international regulations for TDG. 
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Figure 4- 3 UN Model regulations 

 

4.1.3 SOLAS Convention 

The Safety of Life at Sea (SOLAS) Convention was adopted and entered into force in 1974 to 

improve safety at sea by establishing internationally unified principles and rules and by 

proposing minimum standards for ship safety in terms of structure, equipment, and operation. 

Main contents: The main body (12 chapters) and14 annexes include provisions for physical 

maritime safety standards, including: ship compartments, stability, fire extinction, life-saving 

equipment and arrangements, radio communications, safety of navigation, carriage of cargoes, 

carriage of dangerous goods, nuclear ships, high-speed craft, and special measures to 

enhance maritime safety. 

Maritime cargo is divided into two categories: packaged cargo and bulk cargo, which are 

further classified as general or dangerous cargo based on safety risk and environmental 

hazard as defined by SOLAS 74 and MARPOL 73/78. 

The Chapter VI of the SOLAS Convention covers regulations on general cargo, while Chapter 

VII covers dangerous cargo regulations. The Chapter VII defines dangerous cargo 

classification and transport regulations. Specific transport requirements are governed by 

separate transport regulations.  

 

Table 4- 3 Composition of dangerous goods of SOLAS Convention (Ch. VII) 

Chapter of SOLAS 
Convention 

Dangerous Goods Code 

Part A Dangerous goods in packaged form IMDG Code 

Part A-1 Solid form in bulk IMSBC Code 

Part B Dangerous liquid chemicals in bulk IBC Code 

Part C Liquefied gases in bulk IGC Code 

Part D INF cargoes INF Code 
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Specific transport regulations must be developed after determining the cargo's environmental 

hazard. Environmental pollution prevention regulations are thus required. To prevent marine 

environment, the annexes of MARPOL 73/78 identify environmentally harmful substances and 

include pollution control regulations for each substance. 

4.1.4 IMO IMDG Code 

The IMO established the IMDG code in 1965 as an international regulation for the maritime 

transport of packaged dangerous goods based on the Orange Book. Implemented by 

UNSCETDG of ECOSOC. 

Main contents of this code classify dangerous packaged goods from Class 1 (explosives) to 

Class 9 (other dangerous goods), based on risk characteristics. It also establishes basic 

principles for the maritime carriage of packaged dangerous goods, such as criteria for 

classification, packaging, marking, and labelling of packages, manufacturing and testing 

requirements for packaging containers, transport documentation, methods of stowage, and 

segregation of dangerous cargoes. 

The IMDG Code, based on Chapter 7 of SOLAS, was treated as a recommendation until 2003, 

but has since been made mandatory. 

Dangerous goods are divided into 9 classes (and several subdivisions) based on the 

predominant hazard presented by the dangerous substance in question as shown in figure 4-

4.  

 

 

Figure 4- 4 Classes of IMO IMDG Code dangerous goods 

 

4.1.5 STCW Convention 

The sinking of the Torrey Canyon in the Dover Strait near the Scilly Islands in 1967 prompted 

the need for international seafarer qualification standards. The Standards of Training, 

Certification, and Watchkeeping (STCW) Convention was adopted in 1978 and went into effect 
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in 1984. The main contents are 17 articles of main body, annexes, and Codes A and B.  

The Convention establishes minimum standards relating to training, certification and 

watchkeeping for seafarers on an international level, which countries are obliged to meet or 

exceed.  

The unified minimum STCW for seafarers allows for the maintenance of maritime safety in 

consideration of human needs. The standards also help mitigate marine pollution and prevents 

the use of unqualified seafarers. Member states are given supervisory authority over the 

above-mentioned issues. 

4.1.6 ISM Code 

In the aftermath of the capsizing of the Herald of Free Enterprise (1987), it was recognized 

that both large and small marine accidents resulting in either casualties or pollution (or both) 

are typically caused by human error, rather than ship defects. 

The purpose of the International Safety Management (ISM) Code is to provide an international 

standard for maritime safety, marine accident prevention, and marine environment protection. 

The Code was entered into force on July 1, 1998, applied to international voyage ships with a 

gross tonnage of 500 and above. 

The main contents of the ISM code are 16 chapters (Parts A and B) including safety and 

environmental protection policy, company responsibilities and authority, safety management 

manager, master’s responsibilities and authority, resource operation and deployment, shipping 

safety management, emergency response, reports of hazardous occurrences and defects in 

the safety management system, review, and maintenance of the ship, and so on. 

4.1.7 ISPS Code 

Following the terrorist attacks on the United States on September 11, 2001, the IMO amended 

the SOLAS Convention to enhance maritime security for ships and port facilities. The IMO 

replaced Chapter XI with Chapter XI-1 (special measures to enhance maritime safety) and 

added Chapter XI-2 (special measures to enhance maritime security); both of which came into 

force in 2004, applying to the international passenger ships, international voyage ships and 

mobile offshore structures with a gross tonnage of 500 and above, and port facilities for 

international voyage ships. 

The main contents of the ISPS Code are 19 chapters (Parts A, B). Mandates governments, 

port authorities, and shipping companies to take measures to prevent terrorist acts against 

ships, passengers, seafarers, cargo, and port facilities. 

In addition, the ISPS Code calls for ship and port facility security assessments, security plans, 

and security levels; describe roles of ship security officers, company security officers, and 

others. 

4.1.8 Warehousing White Paper 

The warehousing White Paper was created to identify and consider factors that can influence 

the safe storage of dangerous goods in a storage facility or warehouse. This white paper 

therefore is intended to offer practical guidance for systematic and documentable processes 

and advice to those responsible for the storage and consolidation of DG to ensure that such 
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storage is not only safe, but also that DG are containable if an incident arises14.  

In response, 4 industry organizations have developed this guidance document. These 

organizations are ICHCA (International Cargo Handling Coordination Association), IVODGA 

(International Vessel Owners Dangerous Goods Association), NCB (National Cargo Bureau), 

and WSC (World Shipping Council). 

The main contents of the White Paper identify the considerations and measures that should 

be taken by warehouses storing and handling dangerous goods and cover topics such as 

warehouse construction, warehouse operation, fire protection, and emergency response.  It 

also includes a checklist to support these considerations and measures, along with documents 

that can be used for warehouse audits and inspections. 

This guideline regarding dangerous goods regulations exist to protect seafarers, ships, and 

the marine environment. However, the White Paper identifies considerations, management 

methods, and emergency response plans for ports, terminals, inland warehouses or 

distribution centers and associated storage facilities. 

The warehousing white paper, in this guideline, published in December 2021, has been 

endorsed by several significant industry stakeholders, including port operators, insurance 

companies and associations where shippers are directly involved. 

4.1.9 IMSBC Code 

The Bulk Cargo Code (BC Code) adopted in 1965 set forth optional guidelines for the safe 

stowage and shipment of solid bulk cargoes. On January 1, 2011, the International Maritime 

Solid Bulk Cargoes Code (IMSBC Code), which replaced the BC code, was adopted, and 

made mandatory by Res. MSC 268(85). 

The primary purpose of the IMSBC Code is to facilitate the safe stowage and shipment of solid 

bulk cargoes by providing information on the dangers associated with the shipment of specific 

types of solid bulk cargoes and instructions on the procedures to be adopted when the 

shipment of solid bulk cargoes. 

Solid bulk cargoes must be listed in the Individual Schedules of Solid Bulk Cargoes, and the 

shipping company must comply with requirements for stowage, loading, segregation, 

unloading, hold cleanliness, ventilation, and transport according to bulk cargo type and 

properties. It is worth noting that the IMBC Code does not cover the carriage of grain in bulk15.  

The Code categorizes cargoes based on their properties and divides solid bulk cargoes into 

three classes: A, B, and C. 

4.1.10 IBC Code 

The IBC Code provides an international standard for safe bulk carriage by sea of dangerous 

chemicals and noxious liquid substances listed in Chapter 17 of the Code. To minimize the 

risks to ships, their crews, and the environment, the Code prescribes design and construction 

standards for ships and the equipment they should carry, with due regard to the nature of the 

products involved. 

 
14 Warehousing White Paper; Storage and handling of dangerous goods in preparation for, or after, sea-transport (2021) 

15 The specific requirements for the transport of grain are covered by the International Code for the Safe Carriage of Grain 
in Bulk (International Grain Code, 1991) (IMO, 2023) 
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The SOLAS and MARPOL Conventions require chemical tankers built after 1 July 1986 to 

comply with the International Code for the Construction and Equipment of Ships carrying 

Dangerous Chemicals in Bulk (IBC Code) which replaced the BCH Code. 

According to this code, ships subject to the Code shall be classified into one of the following 

standards (IMO, 2023):  

 A type 1 ship is a chemical tanker intended to transport Chapter 17 products with very 

severe environmental and safety hazards which require maximum preventive 

measures to preclude an escape of such cargo. 

 A type 2 ship is a chemical tanker intended to transport Chapter 17 products with 

appreciably severe environmental and safety hazards which require significant 

preventive measures to preclude an escape of such cargo. 

 A type 3 ship is a chemical tanker intended to transport Chapter 17 products with 

sufficiently severe environmental and safety hazards which require a moderate degree 

of containment to increase survival capability in a damaged condition. 

 

4.1.11 IGC Code 

The aim of the Code is to provide an international standard for the safe carriage by sea in bulk 

of liquefied gases and the substances listed in Chapter 19, by prescribing design and 

construction standards of ships involved in such carriage and the equipment they should carry 

to minimize the risks to the ship, to its crew, and to the environment, about the nature of the 

products involved. The IGC Code adopted by resolution MSC.5(48) has been mandatory 

under SOLAS Chapter VII since 1 July 1986. 

The IGC Code applies to ships regardless of size, including those of less than 500 gross 

tonnages, engaged in carriage of liquefied gases having a vapor pressure exceeding 2.8 bar 

absolute at a temperature of 37.8°C, and certain other substances listed in Chapter 19 of the 

Code. 

 

4.2 Management of dangerous goods aboard ships 

4.2.1 Entry into port 

Vessels transporting dangerous goods must be familiar with the laws and regulations 

applicable to dangerous goods in port areas before entering port. 

Vessels must check whether dangerous goods are damaged or are leaking before entering 

port, maintain appropriate communication with port authorities, exhibit signals (flag/lights) 

when necessary, and maintain a watch system suitable for the nature, quantity, packaging, 

and stowage of dangerous goods. 

4.2.2 Berthing at the pier 

Vessels transporting dangerous goods must be safely moored at the pier, signals are to be 

posted while the vessel is moored, and emergency towing wires are to be provided. 
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The vessel must always be able to handle engine use, cargo, and ballast water, and must not 

open stacks or boiler tubes without permission from the port authority. Meanwhile, a safe 

access device is to be installed between the ship and the land. 

4.2.3. Inspection 

Vessels transporting dangerous goods must regularly check the condition of dangerous goods 

while entering the port area and cooperate with the dangerous goods inspection of the vessel 

conducted by the port authorities. 

4.2.4 Declaration of dangerous goods 

To improve the accuracy of dangerous goods information, when reporting dangerous goods 

to port authorities, all dangerous goods in the dangerous cargo list must be reported and a 

stowage plan attached. There is no obligation to report cargoes passing through, but 

dangerous cargoes should be continuously monitored. This can be done by submitting to port 

authorities a dangerous cargo list or registering the cargoes in the port logistics information 

system. 

4.2.5 Establishment of a safety management system for loading/unloading 
dangerous goods 

A cargo handling safety management system should be developed and instituted that reflects 

the characteristics of dangerous goods, in addition to a safety management plan that 

incorporates international standards. Cargo loading and unloading guidelines should also be 

developed and promulgated to prevent cargo damage and fire caused by mixing of damaged 

cargoes. 

4.2.6 Management of packaged dangerous goods  

4.2.6.1 General handling precautions 

Persons engaged in the handling of dangerous goods must take care to avoid damage to 

packaged dangerous goods. 

Precautions must be taken to prevent unauthorized access to work areas while dangerous 

goods are being handled, and practical measures should be taken to minimize adverse effects 

on human life and the environment in case of any damage to dangerous goods. 

4.2.6.2 Vessel responsibilities  

The captain is responsible for ensuring that the carriage of dangerous goods is carried out in 

accordance with the amended IMDG Code, ship DOC (on the carriage of dangerous goods), 

and C/P regulations. The captain must also report to the nearest coastal state without delay 

in the event of an accident involving dangerous goods. 

The chief officer is responsible for loading and unloading dangerous goods in accordance with 

the amended IMDG Code and the master's instructions. In addition, the chief officer is 

responsible for directly inspecting all container units loaded with dangerous goods at least 

once a day and reporting any abnormalities or leakages to the captain.  
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Related matters must be recorded in the ship's logbook. 

4.2.6.3 Precautions for cargo handling work 

For safe packed dangerous cargo handling, the following should be observed:  

 Dangerous goods cargoes whose UN numbers are restricted and/or prohibited from 

loading onboard ships shall not be shipped unless expressly permitted by the 

company in extraordinary circumstances. 

 All dangerous goods containers must be checked to ensure that they are properly 

labeled/placarded as required by the IMDG Code. 

 Dangerous goods containers must be checked prior to loading, and shippers/vessels 

must refuse to ship or accept leaking or potentially damaged containers. 

 Check that all dangerous goods containers are loaded at the planned stowage 

location. If there is a discrepancy, the relevant parties must be notified immediately, 

and the container must be landed or otherwise moved if the loading and unloading 

requirements are not met. 

 Vessels transporting, loading, or unloading dangerous cargo must display necessary 

day and night signals. 

 When handling or transporting dangerous substances, smoking aboard ships is 

limited to an explicitly designated area. 

 Hot work must not be performed in the vicinity of dangerous goods containers. 

 All dangerous goods containers shipped must be accompanied by appropriate 

manifests and declarations required by international regulations. 

4.2.7 Management of liquid dangerous goods (including liquefied gases) in bulk 

4.2.7.1 Compatibility 

The vessel, while handling liquid dangerous goods in bulk, shall ensure that such cargoes not 

react in a hazardous manner (physically or chemically) with other cargoes, in cooperation with 

port authorities and berth operators. 

The vessel shall ensure that liquid dangerous goods in bulk do not come into contact with 

tanks, pipes, valves, or other vulnerable equipment on the vessel that may cause hazards or 

lead to chemical reactions.  

Vessels should also be aware of the hazards associated with substances reacting with water 

and oxidizing agents, and solidification of cargo in the ship's vent lines. 

4.2.7.2 Handling 

Vessels shall take precautions to prevent the entry of flammable and/or toxic vapors into the 

service facilities, control rooms, accommodations, or machinery spaces of the vessel, and all 

openings from cargo spaces shall remain closed. 

Repairs to cargo piping systems or connections should be stopped while the vessel is handling 

liquid dangerous goods in bulk or contaminated ballast water. 
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The vessel should ensure that all drains are closed except to the extent necessary to permit 

discharge of water or drainage during loading and unloading, and all drains shall be inspected 

regularly. 

4.2.7.3 Shore installations 

Prior to handling liquid dangerous goods in bulk at the shore berth, the berth operator shall 

place appropriate warning notices at all entrances and access areas to the berth. 

Berth operators must handle and store liquid dangerous goods in bulk in a manner that 

prevents the possibility of hazardous interactions with incompatible cargoes or materials. 

Berth operators should establish effective communication with berth facilities handling liquid 

dangerous goods in bulk. 

The berth operator must take measures to prevent short-circuiting of insulation and conduct 

inspections or tests of the insulation system at appropriate intervals. 

4.2.7.4 Loading and unloading  

a) If the captain requests that the shipper or charterer mix cargoes aboard the ship, approval 

must be obtained from the shipowner before commencing such work. 

b) After the ship's pre-transfer inspection is completed, a meeting is held with ship crews and 

terminal staffs involved in cargo handling to deliver as much information as possibly necessary 

for the ship and shore terminal staff to safely manage the cargo. The names of all employees 

attending the pre-transfer meeting shall be recorded. 

c) Prior to loading and unloading, the vessel is to obtain information on the shore cargo system 

from the shore terminal. The shore terminal in turn must obtain detailed information on 

dangerous cargo, the loading status of dangerous cargo in the tank of the vessel, and 

emergency plans or ship response plans for responding to pollution or other accidents. 

d) Vessel and berth operators are to test loading controls, instrumentation, and emergency 

shutdown and alarm systems prior to loading/unloading. 

e) The vessel and the berth operator must agree in writing on the loading and unloading rate, 

draw up a checklist, agree on actions in case of emergency, and prepare safety equipment 

and clothing. 

g) Responsible ship and berth operators must check that valves in cargo spaces and tanks 

are closed and that residual pressure in tanks remains nominal after completion of loading 

and unloading operations. 

h) In the case of multi-grade cargoes, clear agreement should be reached on procedures to 

prevent contamination of cargoes, and these procedures should be included in the chief 

officer’s instructions. 

i) In order to prevent fires caused by mixing cargoes in the event of damage to the cargo hold, 

shippers and stevedores must ensure that chemical reaction inhibitors for hazardous 

substances such as inert gases are available for use and properly functioning before unloading.  

 

4.2.8 Management of solid dangerous goods in bulk  
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4.2.8.1 Compliance responsibilities 

When solid dangerous goods in bulk are transported, handled, or loaded, the captain and 

berth operator must ensure that loading and unloading operations are carried out in 

accordance with the BC Code and BLU Code, and the Manual for Loading and Unloading 

Solid Bulk Cargoes, within their respective areas of responsibility. 

4.2.8.2 Cargo working 

For safe solid dangerous cargo handling, the following should be observed:  

 If dust is generated in the process of transporting, handling, or storing bulk solid 

dangerous goods, measures must be taken to prevent or minimize such damage to 

people and the environment. 

 If toxic or flammable vapors are emitted due to the transportation or handling of solid 

dangerous goods in bulk, necessary measures are to be taken to prevent or minimize 

such emissions and to protect people from toxic vapors. 

 When loading or transporting solid dangerous goods in bulk that may emit toxic or 

flammable vapors, appropriate devices for measuring the concentration of vapors 

must be provided, and enclosed spaces lacking oxygen must not be entered. 

 If explosive dust is generated during transportation or handling of bulk solid dangerous 

goods, necessary measures must be taken to minimize the effects of the explosion. 

 Solid dangerous goods in that bulk generate flammable or toxic vapors when in 

contact with water or are liable to ignite spontaneously, so they must be kept dry, and 

such cargoes must be loaded or unloaded only in dry weather. 

 Oxidizing solid dangerous goods in bulk shall be transported, handled, and stored in 

a manner that prevents contamination with combustible or carbonaceous materials. 

Oxidizing materials should be kept away from sources of heat or ignition. 

 Solid dangerous goods in bulk must be transported, handled, and loaded in a manner 

that prevents hazardous interactions with incompatible materials. 

 

4.3 Dangerous goods inspection 

4.3.1 Dangerous goods container inspection 

4.3.1.1 CIP (Container Inspection Program) 

The 69th Maritime Safety Committee (MSC) meeting of the IMOin May 1998 strongly urged 

the implementation of the CIP system to promote compliance with the IMDG Code for 

dangerous goods loaded in containers. The CIP was introduced to ensure the safety of ships 

and ports and to protect the marine environment. The program serves to help authorities 

determine whether hazardous materials loaded in containers aboard ships and at port are 

done so in compliance with the IMDG Code. The CIP also suggests corrective actions for 

violations. 
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4.3.1.2 Relevant laws and regulations 

The Container Inspection Program is enforced by the International Convention for the Safety 

of Life at Sea (SOLAS) Chapter 7 (Transport of Dangerous Goods), the International 

Convention for the Prevention of Pollution at Sea (MARPOL) Annex III (Prevention of Pollution 

by Hazardous Substances Transported in Packaging at Sea), and the International Maritime 

Dangerous Goods Code (IMDG Code). 

4.3.1.3 Main inspection items  

The Container Inspection Program (CIP) instructs authorities to conduct inspections of 

containerized DG as follows: 

 Ensure conformance between shipping documents and dangerous goods loaded in 

containers. 

 Check the safety approval plate (CSC approval plate) of the container. 

 Inspect the external conditions of the DG container for damage, wear, or leaks.  

 Verify that the container is appropriately labeled. 

 Inspect DG containers; ensure that all DG cargoes have the proper approvals. 

 Check whether the stuffing methods used are appropriate and that the containers are 

securely loaded. 

 Check whether dangerous cargoes are separately stuffed. 

4.3.1.4 Inspection method 

Dangerous goods container inspection is divided into ship inspections, which are on board 

inspections of loaded containers conducted by Port State Control (PSC) officers, and shore 

inspections, which are on shore inspections of unloaded containers conducted by CIP 

inspectors. On-ship inspections usually check the attachment of labels or securing conditions 

based on appearance, and on shore inspections include exterior inspections and internal 

opening inspections. 

Inspection of unloaded dangerous goods containers is usually conducted at separate loading 

area for dangerous goods containers in the container terminal at the port, and the inspector 

conducts exterior inspections and internal opening inspections together with the support of the 

port safety manager. 

Due to limitations in inspection time and personnel, not all dangerous goods containers are 

inspected, but inspections are carried out for a certain percentage of all containers of 

dangerous goods reported by the shipper. 

If a defect is found during the inspection of a dangerous goods container, corrective action is 

taken immediately. But the CIP inspector cannot identify if the shipper has avoided reporting 

the defect or has merely made a mistaken in reporting. 

In addition, if the content of dangerous goods containers is spilled, the container should be 

moved to a separate, isolated place, and opened for inspection. However, there are many 

ports that lack such place due to lack of container loading space. 
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4.3.2 Inspection of dangerous goods in bulk  

Dangerous goods in bulk or liquid dangerous goods in bulk are inspected by the dangerous 

substance’s safety manager or safety management agency targeting the outdoor storage or 

outdoor tank storage of the importer in accordance with the dangerous goods safety control 

laws of each country. 

In general, the inspection of dangerous goods in bulk is carried out by the safety manager in 

accordance with the safety management manual of the consignee during the unloading and 

storage process. 

 

 



48 

 

 

 

 

Chapter  

05 
Status of Port Dangerous Goods Management in Asia and the 

Pacific   
 

 

 

1. General Information 

2. Port dangerous goods management organization  

3. Port dangerous goods reporting system  

4. Employment, education, and training  

5. Education and training  

6. Emergency response drills for fire/explosion prevention  

7. Management of loading and unloading of dangerous goods in port  

8. Warehouse Facilities and Management for Dangerous Goods in the 

Port  

9. Port security management 

10. Accident reporting  

11. Implication  

 

 

 

 

 



49 

 

 



50 

 

Chapter 5. Status of Port Dangerous Goods 
Management in Asia and the Pacific 

ESCAP had distributed a questionnaire to investigate the management status of DG materials 

at ports in the region, and 7 countries responded: Japan, Republic of Korea, Thailand, 

Malaysia, Singapore, Cambodia, Thailand, and Vietnam. 

Since the number of responding countries is limited and actual figures have not been 

confirmed in some countries, there is a limit to using it as statistical data. Therefore, in this 

report the focus is to introduce the general status of DG materials management in ports. 

 

5.1 General information 

5.1.1 Port Authority 

The names of port authorities in the seven (7) countries that responded to the survey are 

shown in the table below. 

 

Table 5- 1 Name of port authorities among responded survey 

Country Name of port Authorities  

Cambodia Ministry of Public Works and Transport 

Japan Ministry of Land, Infrastructure, Transport and Tourism 

Korea, Republic of Ministry of Oceans and Fisheries 

Malaysia Ministry of Transport  

Singapore Maritime and Port Authority of Singapore 

Thailand Ministry of Transport 

Viet Nam Viet Nam Maritime Administration 

 

Three out of seven countries operate the Port Authority system. Unlike Korea, which has 

independent port authorities for each port, Thailand has one port authority managing ports 

throughout the country. 

5.1.2 DG cargo handling capacity in port 

It was difficult to obtain specific statistics on the handling of DG cargo at ports. Based on 

limited information, as of 2021, it was confirmed that DG cargoes accounted for about 24% of 

all cargoes in Japan, about 33% in Korea, and 2.4% in Thailand only by containers. 
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5.2 Port dangerous goods management organization 

5.2.1 Port dangerous goods organization 

There are five countries where the port regulatory authority (or port authority) has a dedicated 

organization for hazardous materials, one country operates as a teamwork, and one country 

oversees local governments, land-based firefighting authorities, and coast guards instead of 

the central government. 

 

5.2.2 Port Captain or Harbor Master System 

Three out of seven countries have a Harbor Master or Port Captain system that manages 

dangerous goods at ports, and four countries are directly managed by port authorities as 

shown in figure 5-1.  

 

 

Figure 5- 1 Status of harbor master and qualification of DG manager 

 

There are 6 countries that have an organization dedicated to managing dangerous substances 

at ports, and each number is estimated to be 6 to 7 people. In addition, there are six countries 

that meet the qualifications for port dangerous goods managers. Therefore, in countries where 

the qualification requirements for port dangerous substances managers are not stipulated, it 

is necessary to stipulate them. 

5.2.3 Management procedures and inspection for DGs management in port 

Recognizing the importance of DG management in ports, all countries have established own 

DG management procedures. 

Although government authorities manage packaged dangerous goods, in the case of Japan 

and Republic of Korea, specialized recognized organizations or agencies entrusted by the 

government implicate inspection for packaged dangerous goods. 
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5.3 Port dangerous goods reporting system 

5.3.1 Entry reporting procedures for carrying of DGs 

Most countries regulate the reporting procedures for carrying DGs such as 5 hours before 

arrival at the port or less than 48 hours before arrival. However, this survey finds that some 

countries are identified notification before the arrival of the ship or allow flexible applications 

depending on the shipper. Therefore, there is a need for international standards in the 

reporting procedure for carrying DG when entering port. 

5.3.2 Electronic entry declaration procedure 

All countries are established the electronic port entry procedures to ensure efficiency in 

logistics. 

5.3.3 Failure reporting regarding Dangerous goods declaration  

According to the investigation results, there is no accurate data on the failure or error of the 

DG's entry report. Some respondents reported rates of action on failures or errors ranging 

from 0.00001% to 5%, with the remaining countries, not identified data. 

In the event of an omission or incorrect entry report, each country requires a corrective 

measurement such as a withholding shipment of cargo until correction, Request for correction, 

Imposition of fines, etc. In general, withholding shipment of cargo until correction and 

Imposition of fines methods are applied. 

The initial information by the shipper is essential for accurate reporting of DG. Their 

measurement of implementation to raise awareness of shippers include education, marketing, 

etc. for shippers (consignors), continuous monitoring of suspected shippers of dangerous 

goods, sanctions for violations, such as unreported cargo, errors in declarations, or falsified 

declarations, random checks and information sharing and cooperation with customs officials. 

Most countries provide information to shippers using various methods. 

 

  

Figure 5- 2 Type of corrective measures for omission or incorrect reporting (Left) and how to 
increase shipper’s awareness (right) 
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5.3.4 Measures for dangerous goods in transshipment 

All countries impose reporting obligations on dangerous goods entering their country. However, 

port authorities may not be able to control it when the transshipment of DG is just moving from 

one to another without loading and discharging into the country.  

In general, transshipment cargoes are required to be reported to the electronic document 

system of the port authority before entering into the port.  

For some countries, when transferring or providing chemical substances and mixtures 

containing chemical substances, SDS (Safety Data Sheet) is provided to the other party to 

whom we transfer or provide chemical substances, etc., with information on the 

physicochemical properties, hazards, and handling of the chemical substances. In the event 

of an accident while transporting dangerous goods, etc., a yellow card will be issued with 

information on emergency first-aid measures so that the crew member can appropriately 

provide the initial response and information to the fire department.  

For other cases, the DG divided 9 classes of DG into three groups depending on risk 

assessments. Group 1 cannot be allowed handling in the port area, group 2 cannot be allowed 

to be stored, and group 3 is allowed to be stored and handled in specific areas such DG 

warehouses. 

Therefore, it is necessary to introduce a system that can report and continuously monitor 

transshipment cargo to take prompt action when an accident occurs with DG even when the 

transshipment cargo is in its port. 

 

5.4 Employment, education, and training 

5.4.1 Employment procedures  

The survey result found that three countries have written procedures for the recruitment and 

termination of DG handling workforces at ports, and four countries do not. 

In addition, five countries have significant markings and procedures for verifying the identity 

of DG handling workforces at ports, but two do not. 

Only three countries have established minimum requirements for training and qualifications 

for DG handling workforces at ports. 
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Figure 5- 3 Respondent to Employment, education, and training DG handling workforces at ports 

 

5.4.2 Dangerous Goods-handling worker professionalism  

As a result of the survey regarding the expertise of the DG handling workforce at each port, 

one country was estimated as very appropriate, and two countries assessed it as appropriate. 

In comparison, three countries estimated it as average, and one figured out it was insufficient.  

Accurate statistics on the average working years of DG handling the workforce could not be 

confirmed through this research survey. However, in some countries, experts have more than 

15 years of experience, but in others, they have been identified as those with less than 15 

years of experience. 

The professionalism and identification of DG handling workforce at ports are essential for the 

safe loading and unloading of DG at ports and the prevention of theft and accidents/incidents 

related to security. Therefore, it is necessary to enhance the workforce's recruitment, 

identification, and professionalism. 

 

5.5 Education and training 

5.5.1 Educational institution 

Three countries have professional educational institutions related to port DG, and four 

countries do not have such educational institutions. 

5.5.2 Training of Dangerous goods safety management  

As result of the survey, the professional training for port dangerous goods managers or 

supervisors are provided in five countries, and not in two countries. As for the training courses, 

familiarity courses, functional training courses, safety training, security training, and 

emergency training are conducted, and retraining is conducted every year or irregularly when 

necessary. 

5.5.3 Training of dangerous goods for port workers 

Most countries conduct DG training for port workers, and each country conducts it irregularly, 
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quarterly, semi-annually, or regularly. However, some countries do not provide security 

education or emergency training for port workers, so there is a need to prepare unified 

standards for training courses and curricula. 

 

5.6 Emergency response drills for fire/explosion prevention 

5.6.1 Emergency response procedures and organization 

Each country has documented emergency response procedures to control emergencies at 

ports and has an emergency contact network in case of a DG accident. In addition, except in 

some countries, there are programs to prevent fires in dangerous goods storage warehouses. 

In addition, most countries have emergency control centers in preparation for danger in port 

areas, and emergency response drills are conducted jointly with related organizations. 

5.6.2 Dangerous Goods Warehouse Management 

Most countries responded that they have adequate facilities (alarm devices, detection devices, 

automatic sprinkler devices, fire extinguishing facilities, etc.) for fire prevention in dangerous 

goods warehouses and CFS. In addition, they responded that they had a written permission 

procedure in place when performing hazardous work (heat work, high-voltage electrical work, 

etc.) in or near the warehouse. 

However, some countries responded that they did not maintain an inventory of dangerous 

goods in warehouses and exchange or share information with local fire authorities regularly. 

 

   

   

Figure 5- 4 Response to Emergency response drills for fire/explosion prevention 
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5.6.3 Risk Assessment 

All countries answered that they conduct a risk assessment to prevent dangerous goods 

accidents, fires, and explosions in ports. To perform a risk assessment, they use simple 

assessment programs developed previously. 

In response to this, the subject of risk assessment is three countries conducted by the port 

regulatory authority, two governments led by the fire department, one driven by cooperation 

between ministries, and one run by a specialized agency. 

 

   

Figure 5- 5 Response to risk assessment  

 

5.7 Management of loading and unloading of dangerous goods in port 

5.7.1 Dangerous Goods Management Guidelines and Procedures 

Most countries have operational guidelines for loading, unloading, and transferring dangerous 

goods in ports. They have documented procedures to ensure that the requirements for landing 

and transferring DG are met according to the operational guidelines within ports. 

In addition, most countries have procedures to check whether packaging or marking is correct 

during the process of unloading, moving, and storing dangerous goods in ports, check whether 

DG handling loading and unloading equipment and facilities operate correctly, and maintain 

records. 

However, some countries lack operational guidelines, inspection procedures for the 

transportation and storage of DG, or records for handling equipment or facilities. 

5.7.2 Violation of the Guidelines / Regulations 

Each country responded that in case of violation of the operating guidelines for unloading and 

transporting dangerous goods, work is suspended, improvement orders are issued, and fines 

are imposed if necessary. 

However, due to the low number of respondents to the survey, it is not possible to check the 

number of violations of dangerous cargo loading and management procedures at places 

where loading and unloading occur in ports every month, so management is needed. 
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5.8 Warehouse Facilities and Management for Dangerous Goods in 
the Port 

5.8.1 Dangerous Goods Warehouse 

Only two surveyed countries responded that their dangerous goods storage warehouses were 

built in accordance with the requirements of the UN Model regulation (The Orange Book). In 

contrast, the remaining countries answered that they did not know the requirements for a 

warehouse facility. For this reason, except for two countries, no certificate is issued that each 

port's dangerous goods storage warehouse conforms to international or domestic standards. 

5.8.2 Warehouse Management Procedures 

Some countries under investigation do not have documented procedures for loading 

hazardous cargo in warehouses. It is necessary to establish a procedure. The number of 

violations of DG loading and management procedures within the DG storage warehouse every 

month is unknown, or 1 to 8 cases have been reported. 

5.8.3 Dangerous goods inventory management 

Most countries develop and use dangerous goods lists in warehouses, and it was investigated 

that they are usually updated monthly. In some countries, information is managed in real time 

by computers. In addition, most countries have procedures to ensure that hazardous cargoes 

are properly sequestered in designated areas. 

In addition, it was investigated that dangerous goods warehouse management was inspected 

using a checklist prepared in the Warehousing White Paper (jointly produced by ICHCA, 

IVODGA, NCB, and WSC).5.7.4 Inspection 
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Figure 5- 6 Response to warehouse facilities and management 

 

 

5.9 Port security management 

5.9.1 Security Management Procedure 

All surveyed countries responded that they had dangerous cargo security procedures in ports 

and, except one country, had procedures to control dangerous cargo handlers entering and 

exiting warehouses. 

5.9.2 Security facility 

Each country has sufficient security facilities (lights, CCTVs, locks, alarm systems, etc.) 
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around warehouses, but some countries do not utilize information technology (IT) systems for 

security. 

 

   

Figure 5- 7 Response to port security management 

 

5.10 Accident reporting 

5.10.1 Accident reporting and investigation 

All countries investigate accidents involving DG at ports, but some countries do not have 

systems in place to report incidents or accidents involving DG at ports. 

It has been reported that the accident investigation is being investigated by a separate marine 

accident investigation agency or by land-based firefighting authorities. 

 

   

Figure 5- 8 Response to accident reporting 

 

Dangerous goods accident investigation organizations in 7 countries are as follows 
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Table 5- 2 Dangerous goods accident investigation organizations  

Country Name of DG accident investigation organization 

Cambodia Department of Operation of Container Terminal LM17 

Japan Fire Service Department, Regional Transport Bureau, Japan Coast Guard, etc. 

Korea, Republic of National Fire Agency, Korea Coast Guard 

Malaysia Fire and Rescue Department 

Singapore Singapore Civil Defense Force / Maritime and Port Authority of Singapore 

Thailand Accident Prevention Section and consulted by DG Control & Safety, Health, 
and Environment Division. 

Viet Nam N. A        

 

5.10.2 Number of incidents 

Through the survey, accurate information could not be obtained because there was no data 

on hazardous cargo accidents that occurred in ports in each country. In some countries, 4 to 

10 cases per year have been reported. Regarding casualties, they answered that they did not 

know or that the number of injured was reported as 0-49. 

5.11 Implication 

Although this survey had limitations in the analysis due to the limited number of samples and 

the lack of statistics in some countries, it was of great help in understanding the actual situation 

of hazardous materials management at ports in the Asia-Pacific region.  

The contents and issues analyzed in the survey will be further covered in subsequent chapters, 

including Chapter 7. It is expected that data collection and analysis using this questionnaire 

will be carried out through follow-up studies in the future. 
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Chapter 6. Dangerous Goods Management 
Practices 

6.1 Korean port logistics information system 

6.1.1 Establishment 

6.1.1.1 KLNET 

Korea's e-trade is overseen largely by the Korea Trade Network (KTNET) and the Korea 

Logistics Network (KLNET), which are typical Value-Added Network (VAN) operators. In the 

past, simple online-based services were provided, but now, various value-added services are 

being provided and created through the construction of online networks, offline using 

advanced IT technology, including web-based services. 

Korea Logistics Information & Communications Co., Ltd. is a shipping and port logistics 

informatization company founded in 1974 under the supervision of the Ministry of Maritime 

Affairs and Fisheries (the current ‘Ministry of Oceans and Fisheries’) through joint investment 

with logistics-related companies to reduce logistics costs and digitize logistics informatization. 

In 2006, the company’s name was changed to KL-Net Co., Ltd., which it bears today. 

Since its establishment, the firm has offered e-commerce services for import and export 

logistics. It was designated as a venture company in 1998, and its stock was listed on the 

Korean Securities Dealers Automated Quotations (KOSDAQ) exchange in 2002. It launched 

its first integrated port logistics information system in 2004. In accordance with the 

government's policy to privatize IT companies owned by public institutions, KLNET was fully 

privatized in 2010. 

The main business of KL-Net is to supply a logistics information platform between B2B and 

B2G by providing Electronic Data Interchange (EDI) based logistics information exchange and 

related services. Related services include a port management information system (Port-MISa 

container terminal operation information system (ATOMS), a general terminal operation 

information system (GTOMS), a port logistics integrated information system (PLISM), and 

LogisBill, which uses extensible markup language (XML)-based ReXpis. KL-Net generates 

most of its sales from EDI-related fields.  

6.1.1.2 Port Management Information System (Port-MIS) 

Port-MIS promotes efficiency in port management and operation, supports scientific port 

management policy, and is a comprehensive, convenient, and user-friendly processing system 

for port users.  

Port-MIS that handles all port operations and civil affairs, such as arrival and departure of 

ships in 31 trade ports nationwide, the use of facilities at ports, control matters, cargo in/out, 

and tax collection. 

Until 2010, port users (which include domestic and foreign shipping companies and 
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import/export shippers) had notified authorities of port activities such as vessel arrival and 

departure, cargo carry-in/output, and port facility use mainly through EDI methods. However, 

through the new WEB Port-MIS service, port users my now file necessary reports at any time 

and at any location with an Internet connection. The Web-Port MIS service can also be used 

as an emergency backup system in the event of a failure in the EDI dedicated system. 

The Mobile Port-MIS service first launched in January 2005, offering 25 services and a code 

search portal. Many forms were offered, including internal/external port entry and departure 

reports. The Mobile Port-MIS service, which was first started based on Personal Digital 

Assistants (PDA), has grown in popularity since 2004, and demand for a Port-MIS application 

for smartphones has increased due to the widespread use of such devices. From February 

14, 2011, trading ports started a smartphone-based Port-MIS mobile service. As the Port-MIS 

mobile application grows in popularity, port users can report port use free of charge using a 

smartphone while on the move at the port work site. 

Port-MIS currently serves three regions and four port authorities, including the Yeosu-

Gwangyang Port Authority (YGPA), established in 2011. 

 

Table 6- 1 Composition on Information System Service for each regional and port 

Regional Office of Oceans and Fisheries Port Authority 

 Location Location  

Yeongnam 
Regional 

Busan Regional Office of Oceans and 
Fisheries 

Busan port Busan Port Authority 

Ulsan port Ulsan Port Authority 

Kyeongin 
Regional 

Incheon Regional Office of Oceans 
and Fisheries 

Incheon port Incheon Port Authority 

Honam 
Regional 

Yeosu Regional Office of Oceans and 
Fisheries 

Yeosu port and 
Gwangyang port 

Yeosu-Gwangyang 
Port Authority 

 

With the development of the Port-MIS system, all port operations and civil affairs have been 

computerized, such as the reporting of vessel entry, the use of port facilities, control matters, 

cargo in/out, tax collection, and departure reports for 28 trade ports across the country. 

Administrative procedures have been simplified and business processing has been expedited, 

reduce labor costs and personnel requirements. 
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Figure 6- 1 Port Management Information System Service Composition 

6.1.2 Business areas 

KL-Net's other lines of business areas include electronic logistics, SI business, IT outsourcing, 

transportation logistics, and solution business areas. 

In the case of Business to Government (B2G) in the electronic logistics business, shipping 

companies, forwarders, transportation companies, and equipment yards relate to the Port 

Authority, Korea Customs Service, Immigration Office, Dangerous Goods Inspector, and 

Railway Corporation through the integrated shipping and port information service. Port-MIS 

provides a service that processes port business quickly and efficiently through a single window: 

Electronic Data Interchange (EDI). 

In the case of Business to Business (B2B), shipping and PLISM is provided to allow for 

exchange of electronic booking, waybill, transportation results, shipping, and inspection 

information between import and export logistics providers and consumers such as shippers, 

shipping companies, forwarders, transport companies, and terminals. By exchanging 

information through and utilizing EDI method, all players can reduce logistics costs, and ports 

can enhance their competitiveness. 
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Figure 6- 2 Single Window for Export and Import Logistics 

6.1.3 Effects 

6.1.3.1 Prompt work process 

Prior to the introduction of the Port-MIS service, up to 75 types of documents (including arrival 

notices and cargo import/export status reports) had to be hand-processed in the conduct of 

port business. Following its introduction, this number has been slashed to 16 documents 

processed electronically through a single web-based portal, vastly improving the speed of 

import and export processing, and producing considerable cost savings. 
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Figure 6- 3 Effects of Port-MIS 

 

6.1.3.2 Logistics costs reductions 

The Port-MIS system produces annual cost savings estimated around USD 100 million, a 

result of savings in document submission costs, reduced waiting times, and more container 

cargo handled.  

 

Table 6- 2 Annual logistics cost savings due to Port-MIS 

Rank Logistics cost savings 
Savings (Million 

USD) 

1 Paperless document processing 22 

2 Reduced number of reporting offices 11 

3 Labor savings 27 

4 Automatic transfers of port use fees 12 

5 Integrated port & shipping database 8 

6 
Cost savings by pooling PORT-MIS information among 
government agencies (port authority, customs, immigration 

office, quarantine, maritime police, and others). 
15 

 

6.1.3.3 Improving the competitiveness of the logistics industry 

KL-Net builds and integrates an information system suitable for the business environment 

through SI and transportation logistics businesses, such as the eTruck Bank (Smart Cargo 

Information Network) that helps transport consumers' cargoes and connects transport 

providers' vehicles in real time online. This system contributes to Korea's logistics 

competitiveness. 
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In addition, by linking the EDI network with neighboring countries, trading partners should 

expect speedier business processing and cost reductions as well, as their shipping companies 

can send electronic documents to the local EDI center only once to process port business.  

6.1.3.4 Dangerous goods accident prevention and rapid response 

Accidents can be prevented in advance by encouraging the efficient handling, loading, and 

unloading of dangerous goods, improving the handling of cargo, strengthening warehouse 

management by accurately processing hazardous materials in accordance with international 

standards. 

In addition, in the event of a fire or explosion caused by dangerous goods, efficient information 

sharing enables disaster prevention agencies in making a prompt response. 

 

6.2 Korea’s dangerous goods container import and export 
inspection system 

6.2.1 Import and export dangerous goods container inspection system 

Dangerous goods container inspection in Republic of Korea is conducted separately for export 

cargo and import cargo. 

The Korea Maritime Dangerous Goods Inspection Agency (KOMDI) conducts inspections of 

export-bound DG goods containers and storage export cargoes. Inspections of imported 

dangerous goods containers are conducted by regional CIP inspectors of the Regional Offices 

of Oceans and Fisheries. 

 

 

Figure 6- 4 Export and Import Dangerous Goods Container Inspection in Republic of Korea 

 

6.2.2 Establishment of KOMDI 

Established as a non-profit foundation on December 15, 1989, the Korea Maritime Dangerous 
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Goods Inspection Center was recognized by the Ministry of Maritime Affairs and Fisheries on 

December 16, 1989, as a public service corporation. 

On February 16, 1990, the inspection of dangerous goods, formerly the sole province of the 

government, was formally delegated to KOMDI. On November 12, 2010, KOMDI was 

incorporated into the government, and designated the official agency responsible for 

dangerous goods container and packaging inspection, and on December 9 of the same year, 

it was designated as an educational institution specializing in safe transportation of dangerous 

goods. 

 

  

Figure 6- 5 KOMDI Headquarters and location 

 

The purpose of KOMDI is to promote safe ship transportation and storage of dangerous goods 

by providing disaster prevention, technology education, and dangerous goods inspection 

services. Major activities include: R&D, the dissemination of domestic and international 

standard systems for transport and storage of dangerous goods, education for dangerous 

goods workers, the conduct of storage and loading inspections of dangerous goods according 

to the Ship Safety Act, the inspection of dangerous goods containers and packaging, 

specialized training for the safe transportation of dangerous goods, research on dangerous 

goods safety standards and systems, and the performance of dangerous goods consulting 

services. 

The organization consists of three divisions, one office, and seven teams at the headquarters. 

KOMDI has seven regional offices and two branch offices. KOMDI employs 126 workers (as 

of 2022), with total assets valued at KRW 20.4 billion (as of 2020) 

6.2.3 Main responsibilities 

6.2.3.1 Dangerous goods inspection service 

Since international trade exploded beginning in the 1960s, the maritime transportation of 

dangerous goods has greatly increased. When international trade was in its infancy, ships 

loaded with packaged dangerous goods caused a lot of accidents, and so there emerged a 

need for a set of unified regulations to minimize accidents internationally. The principal set of 
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regulations used today to govern the transportation of dangerous goods is the IMDG Code, 

created by the IMO. The Code contains information on packaging, containers, markings, and 

guidelines for securing each type of dangerous good. KOMDI was established in response to 

the introduction of the IMDG Code and is the principal agency responsible for conducting 

inspections of dangerous cargo in Republic of Korea. 

The IMDG Code classifies dangerous substances into nine (9) classes based on physical and 

chemical characteristics. There are more than 3,000 dangerous goods that have been 

classified under this system so far.  

When transporting or loading packaged dangerous goods by ship, KOMDI inspects whether 

the classification, container/packaging, labeling, placarding, loading and isolation of 

dangerous goods conforms to domestic laws and international regulations and whether their 

safety is ensured. It takes about 30 to 40 minutes to complete an inspection of a 20-foot 

container in a warehouse. 

 

 

Figure 6- 6 Dangerous Goods Container Inspection 

 

Table 6- 3 Types of Dangerous Goods Container Inspections 

Inspection type Contents 

Dangerous 
Goods Loading 

Inspection 

In accordance with Article 204 of the Dangerous Goods Shipping and 
Storage Regulations, inspections on the suitability of containers, 
packaging, markings, labels and loading methods for relevant dangerous 
goods 
- Legal inspection of loaded packaged dangerous goods in the cargo 
hold of a ship 

Container 
Stowage 

Inspection 

In accordance with Article 205 of the Dangerous Goods Shipping and 
Storage Regulations, the legal inspection of the conformity of dangerous 
goods containers, packaging, markings, labels, and container storage 
methods 
- Inspection of packaged dangerous goods stored in containers 

Dangerous 
Goods 

Packaging 
Inspection 

Inspection of compliance with dangerous goods classification, 
containers/packaging, markings, labels, etc. 

※ Not required for container storage inspection  
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Dangerous 
goods container 

inspection 

Government inspection of stability of dangerous goods transportation 
containers and packaging in accordance with Article 205-2 Paragraph 1 
of the Regulations on Ship Transportation and Storage of Dangerous 
Goods 
- Conduct reliable container/packaging inspection using state-of-the-art 
equipment 

 

6.2.3.2 Training  

Designated by the Ministry of Oceans and Fisheries as educational institution specializing in 

the safe transportation of dangerous goods, KOMDI conducts training on the safe 

transportation of dangerous goods for those engaged in manufacturing, transportation, loading, 

and handling of dangerous goods transported by ship, and training for safety managers 

handling dangerous goods at ports. 

a) Professional training for the safe transportation of dangerous goods 

According to the 34th revision of the IMDG Code, dating to January 1, 2010, training for 

shore workers handling dangerous goods is now mandatory, and trainees must complete 

the training in accordance with the Ship Safety Act. 

b) Training for drivers of vehicles loaded with dangerous goods 

To strengthen driver capacity to respond to emergency situations during land transportation 

of dangerous goods exported by sea, training for drivers of dangerous goods loading 

vehicles has become mandatory, and trainees must complete the training in accordance 

with the Ship Safety Act. 

c) Dangerous goods safety manager training 

To prevent serious industrial accidents and marine pollution caused by fire, explosion, or 

leakage of toxic substances during the handling of dangerous goods at ports, dangerous 

goods safety managers must complete training in accordance with the Act on Ship Entry 

and Departure. 

 

Table 6- 4 KOMDI Hazardous Materials Education 

Module 
Training 

time 
Trainees 

Dangerous 
goods safety 
transportation 
specialized 
training 

Initial 
course 

24h 

 Shippers and their agents 
 Employees in container manufacturing or 
packaging of dangerous goods 
 Dangerous goods handlers at international 
logistics forwarders 
 Dangerous goods handlers at maritime freight 
companies 

refresher 
(biannual) 

8h 
 Those who have completed the initial training for 
safe transport of dangerous goods (re-training every 
24 months) 

Dangerous 
goods loading 
vehicle driver 
training 

Initial 
course 

4h  Dangerous goods loading vehicle drivers 

refresher 
(biannual) 

4h 
 Those who have completed the initial training for 
drivers of vehicles loaded with dangerous goods 
(completed with retraining within every 24 months) 
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Dangerous 
goods safety 
manager 
training 

Initial 
course 

40h 

 A person who has more than 5 years of 
experience handling liquid dangerous goods in bulk 
and wants to qualify as a dangerous goods safety 
manager 

refresher 
(triannual)  

16h 
 Dangerous goods safety manager appointed 
according to the internal safety management plan 

 

6.2.4 KOMDI's core activities 

6.2.4.1 Inspection results 

The annual average of dangerous packaged goods handled at domestic ports in Republic of 

Korea is about 18,000 tons over the past six years, and this amount accounts for 32.8% of 

total export and import cargoes, of which dangerous packaged goods account for about 3.5%. 

Loading and receiving inspections of export dangerous goods containers are carried out by 

KOMDI. 

6.2.4.2 Accident-free performance 

Export cargoes inspected by KMOMDI have been accident free in the 32 years since KOMDI’s 

establishment. 

6.2.4.3 Development and utilization of a field inspection information application 

KOMDI has independently developed its own application that allows users to quickly view vast 

regulatory information briefly when inspecting packaging requirements for 2,800 types of 

packaging dangerous goods listed in the IMDG Code. 

The developed app allows users to check and search related information immediately by 

entering the dangerous goods code (UN No.) in the app, which is linked to the database of 

material safety data sheets (MSDS) for dangerous goods. Calculation and storage methods 

are designed so that users can easily search and utilize them. 

The use of this application has improved the accuracy of dangerous goods inspection. 

Knowledge and know-how have accumulated through years of hazardous material inspections 

thanks to IT technology, and the development of an easy-to-use smartphone application has 

improved the end-user experience. 
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Figure 6- 7 On-site dangerous goods inspection application 
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Chapter 7. Improvement of Dangerous Goods 
Management at Ports 

7.1 Dangerous goods at ports: Regulatory reform 

7.1.1 International standards for handling dangerous goods 

International regulations on the handling of dangerous goods include the UN Economic and 

Social Council (ECOSOC) recommendations on the transportation of dangerous goods, the 

SOLAS Convention on the facilities of ships transporting dangerous goods, and the IMDG 

Code, which is an international guideline on the safe transportation or shipment of dangerous 

goods or hazardous substances.  

Qualifications for ship crews transporting dangerous goods are stipulated by the STCW 

Convention, and the training for dangerous goods handlers on shore is separately regulated 

in the IMDG Code. There are recommendations enacted by the IMO for regulations on 

handling dangerous goods in port areas, and there are regulations on the handling and 

management of dangerous goods in warehouses established by five international civil 

organizations. 

As such, various international standards exist. Every country enacts and enforces these 

standards for specific administrative organizations. 

In the process of importing, transporting, unloading, and storing dangerous goods, cargo 

classification must comply with the IMDG Code, to facilitate access and efficient response in 

case of a dangerous goods accident. 

However, in some countries, regulations for loading ships at ports and regulations for storage 

and movement at ports are different, creating inefficiencies for those who manage dangerous 

goods at ports. 

In the case of Republic of Korea, the Rules for Transport and Storage of Dangerous Goods 

by Ships applied mutatis mutandis to the classification standards of the IMDG Code for loading 

dangerous goods at ports. But in the case of storage and movement regulations at ports, 

regulations according to each material management law, such as the Dangerous Goods 

Safety Management Act and the Chemical Substances Control Act are followed. 

Recently, as more and more high-pressure gases and other dangerous goods are brought in 

and out of ports, in addition to dangerous substances subject to the Dangerous Substances 

Safety Management Act, the need to safely store them is growing in importance. In the case 

of dangerous goods subject to direct transport during loading and unloading, long waits on the 

road outside the terminal due to difficulties in storing dangerous goods at the port and the 

resulting traffic congestion have created many problems. In addition, Storage and storage 

standards for various dangerous goods carried in and out of ports differ from country to country. 

Through the survey in this study, improper management due to the lack of storage facilities for 

dangerous goods in the port was identified. 
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In addition, it was found that there were some risk factors such as waiting outside the terminal 

and waiting for vehicles loaded with dangerous goods. 

7.1.2 Enactment of safety and firefighting equipment provision regulations 

Authorities must prepare standards for safety equipment and firefighting equipment for the 

purpose of initial response and protection of human life when loading and unloading 

dangerous goods. However, while many countries have prepared standards for safety 

equipment and firefighting equipment related to loading and unloading of dangerous bulk 

materials, safety measures are required in case of accidents caused by dangerous packaged 

goods during the loading and unloading of container ships in relation to the recently increasing 

import and export of dangerous packaged materials. In many cases, there are no standards 

for minimum safety equipment and fire extinguishing equipment. 

Therefore, each port authority needs to enact laws and regulations on the minimum 

requirements for safety equipment and fire extinguishing equipment for the handling of 

packaged dangerous goods much like those already on the books for the loading and 

unloading of liquid dangerous goods in bulk.  

In addition, companies that handle dangerous goods need to establish their own safety 

management plan with the approval of competent port authorities and prepare minimum 

equipment standards. 

7.1.3 Reforming dangerous goods management laws and regulations 

In the case of dangerous goods, it is necessary to establish an efficient management system 

for the storage and transportation of dangerous goods at port. This can be done by 

establishing a classification system for dangerous goods based on IMDG codes wherever they 

are loaded and stored. 

However, since the establishment of such a system requires coordinating various related 

organizations and a review of potential amendments to laws, it is necessary to proceed step 

by step from a long-term perspective and coordinate the interests of dangerous goods 

organizations.  

First, it is necessary to establish detailed transportation, storage, and handling standards for 

all DG materials to unify the classification of dangerous goods at ports by referring to relevant 

regulations of developed countries and international organizations, as well as international 

conventions and standards.  

In addition, to support more integrated management of dangerous goods at port, thorough 

revisions to dangerous goods transportation, storage, and handling laws will be necessary, as 

well as the establishment of an integrated accident response system for each kind of 

dangerous good at port.  

 

7.2 Mutual cooperation among dangerous goods management 
authorities 

7.2.1 Role of management entities 



76 

 

7.2.1.1 Role of regulatory authorities 

Administrative authorities should establish and regularly review appropriate legal 

requirements for the handling of dangerous goods based on international recommendations, 

ensure that these legal requirements are followed by relevant organizations, and take 

appropriate enforcement actions. Some of these recommendations can be handled by on-the-

ground agents, the regulatory authorities could oblige port authorities to implement some legal 

requirements. For purely local matters, the port authority should be allowed to regulate using 

local rules.  

Administrative authorities should make appropriate recommendations so that those who are 

obliged to comply with legal requirements can fulfill them and establish standardized training 

standards to ensure that employees in charge of dangerous goods handling are 

knowledgeable about dangerous goods. 

7.2.1.2 Role of port authorities 

The port authority must control the movement of cargo passing through the port area and 

establish a system to receive advance notice and conditions of dangerous cargo expected to 

enter the port area.  

Competent port authorities develop and enforce national legal requirements dealing with 

dangerous goods in port areas. 

Port authorities develop, maintain, publicize, and implement emergency plans related to 

dangerous goods at ports within the scope of their responsibilities. In addition, port authorities 

instruct vessels loaded with dangerous cargoes when to anchor, moor, berth, or stay in the 

port area, instruct vessels to move to or from the port for the safety of ships and crew in case 

of emergency, and provide various other guidance to vessels loaded with dangerous cargo 

based on current circumstances and conditions, such as the quantity and characteristics of 

dangerous goods being transported. 

Port authorities also ensure that appropriate safe means of access are provided between the 

ship and the shore. 

7.2.1.3 Roles of berth operators and cargo personnel 

Berth operators and cargo personnel are responsible for carrying out the transport and 

handling of hazardous cargoes in a manner that protects the health and safety of personnel 

and others who may be affected by hazardous cargo operations. 

Berth operators and cargo personnel should consider the risks of such activities in port areas. 

They should also establish procedures and comply with legal requirements.  

Berth operators and cargo personnel should provide appropriate information, instruction, 

training, and supervision to their personnel to ensure that safe operating procedures are 

followed in practice.  

Supervision should include procedures to ensure that dangerous goods comply with relevant 

legal requirements and can continue to be transported. 

7.2.1.4 Role of disaster authorities 

The main responsibilities of disaster prevention authorities include coordinating firefighting, 
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disaster management, and recovery in the event of a dangerous goods incident at port.  

In addition, disaster authorities provide information on the physical and chemical properties of 

dangerous goods, and whether substances being transported qualify as dangerous goods 

under relevant laws and/or regulations. Disaster prevention authorities also establish and 

implement safety management plans to prevent accidents in hazardous substance facilities in 

port areas. 

Disaster authorities are also tasked with developing and disseminating response procedures 

and methods for dangerous goods and hazardous chemical accidents. 

7.2.2 Establishment of a cooperative system between dangerous goods 
management entities 

7.2.2.1 Diversification of Port Authority 

Multiple related departments are involved in the process of unloading and storing dangerous 

goods imported at ports. For example, storage facilities for packaged dangerous goods in 

ports are managed according to the onshore dangerous goods safety management law or 

firefighting law, and in the case of chemical substances, environmental laws and regulations 

apply, and in the case of pesticide-related poisonous logistics, pesticide-related laws and 

regulations are applied. Therefore, management standards or facility standards for each 

substance may be different. 
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Figure 7- 1 Dangerous goods-related institutions and responsibilities in Republic of Korea 

 

If the responsibilities and enforcement regulations of each relevant organization according to 

each substance-specific accident in the port are different, difficulties may arise in managing 

facilities related to dangerous goods at ports and responding to accidents.  

However, if the subject of dangerous substance storage and transportation management in 

the port is unified into a specific institution and managed exclusively, it is difficult to manage it 

exclusively because the properties of each substance are different, and the expertise of 

dangerous substance management is different for each management area. 

Therefore, it is desirable to form a “management consultative body” for managing dangerous 

materials at ports, composed of representatives of various relevant organizations for the 

professional and efficient management of packaged dangerous goods at ports. 

These consultative bodies may include administrative authorities, port authorities, fire 

authorities, environmental authorities, labor authorities, customs authorities, and agriculture 

and fisheries authorities. Such a body might deliberate on the management of dangerous 

goods by material, the unification of facility equipment standards and safety management 

standards for dangerous goods, disaster management, the scope of responsibilities, and plans 

for cooperation.   
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7.2.2 Establishing a port dangerous goods management manual 

Since the initial response is key to an accident involving dangerous goods at ports, a specific 

entity needs to take the lead in the emergency response. However, if dangerous goods 

management organization systems or legal structures in each country are different, the 

management of dangerous goods or toxic substances is inconsistent, and in the event of an 

accident, confusion may occur between the administrative authorities, port authorities, fire 

authorities, environmental authorities, and coast guards. 

Therefore, it is necessary to manualized the procedures required for ship entry, unloading, 

and storage for each type of dangerous goods transported through ports. 

Dangerous goods management manuals should share content on dangerous goods 

information with related organizations for the efficient prevention of dangerous goods 

accidents at ports. It is additionally necessary to periodically check whether related 

organizations are performing their roles according to the manual. 

 

7.3 Reinforcing port hazardous materials management training  

7.3.1 Necessity of dangerous goods workforce management at ports 

7.3.1.1 Importance of workforce management 

The safe handling and storage of dangerous goods depends on competent, trained, and 

reliable personnel. No matter how well the facilities for preventing dangerous goods accidents 

are equipped, in the end, it is people who handle dangerous goods and the equipment used 

to process them.  

For workers handling dangerous goods to faithfully perform their duties, education and training 

and a documented screening process must be in place so that they can understand and 

comply with the knowledge and procedures for dangerous goods. This training and education 

should extend to temporary workers and subcontractors in addition to full-time employees 

handling dangerous goods. 

7.3.1.2 Need for dangerous goods training 

Education related to safety in the workplace provides workers with the tools they need to 

prevent accidents. 

Dangerous goods are items that can cause immediate harm to people, property, or the 

environment, so dangerous goods education and training should consist of practical content 

on the safe handling, transportation, and storage of potentially dangerous goods. Only a well-

rounded education can help workers prevent fatal accidents.  

Dangerous goods education is essential for the following reasons. 

1) Enables workers to properly package, store, handle, and transport dangerous goods, and 

ensure that dangerous goods do not pose a threat to workers, businesses, or the general 

public. 

2) Makes it clear what the responsibilities are those responsible for the safe handling and 
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transportation of dangerous goods and for those who ensure that they are properly 

packaged, handled, and transported. 

3) Helps those who involved in dangerous goods handling know exactly what to do to 

prevent and control hazards. 

4) Helps company managers understand what to focus on when educating and supervising 

workers handling dangerous goods, and the types of documents that must be kept. 

5) Contributes to the formation of a safe working culture. 

7.3.1.3 Role of administrative authorities 

Administrative authorities shall establish minimum requirements for education and training and 

qualifications for each person directly or indirectly involved in the transport or handling of 

dangerous goods and shall ensure that the personnel concerned have received adequate 

training commensurate with their responsibilities. 

Administrative authorities are not required to directly operate, supervise, or approve 

educational institutions, but must maintain and manage a list of institutions providing 

dangerous goods education. 

7.3.1.4 Obligations of workers 

The United Nations Recommendations including IMDG code state that persons engaged in 

the transport of dangerous goods must be trained in the dangerous goods requirements 

commensurate with their responsibilities, and workers must receive dangerous goods training 

before assuming responsibility, and, if the workers have not yet received the training, they are 

allowed to engage in transportation only under the direct supervision of a person who had 

received it. 

According to the 34th revision of the IMDG Code, from January 1, 2010, training for shore 

workers who handle packaged dangerous goods transported by ship became mandatory 

internationally. Accordingly, countries may incorporate the content of the IMDG Code into 

domestic laws and regulations, making it compulsory for shore workers to receive training on 

the safe transportation of dangerous goods. 

Persons who load, transport, and receive dangerous goods must complete relevant training 

in accordance with the relevant laws and regulations if the goods to be handled are classified 

as dangerous goods as specified in national laws and regulations. 

Employers are responsible for ensuring that all employees are trained in dangerous goods 

and the work they perform with dangerous goods. 

7.3.2 Dangerous Goods Training 

7.3.2.1 Trainees 

Any entity transporting dangerous goods by sea must comply with the IMDG Code. The IMDG 

Code requires that seafarers transporting dangerous goods by ship be trained (Chapter 1.3). 

In addition, seafarers looking to work on an oil tanker, chemical tanker, or liquefied gas tanker 

must receive special training. This training is divided into basic and advanced training in 

accordance with Chapter 5 of the STCW Convention (special requirements for personnel on 
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certain types of ships).  

Countries party to the IMDB should ensure that job training be provided for those who handle 

dangerous goods at ports and dangerous goods managers, and many do. But there is a lack 

of education and training for the authorities responsible for overseeing port management. It is 

necessary that authorities in charge of dangerous goods management at ports be provided 

with basic training and educational opportunities. 

7.3.2.2 Dangerous goods training content 

UN recommendations target the classification, packaging, marking, and labeling of dangerous 

goods, the preparation of transport documents, the handling of dangerous goods during 

transport, loading, unloading, and marking of dangerous goods in other modes of transport or 

in bulk packaging or cargo containers, and the handling of dangerous goods in transport as 

determined by competent authorities.  

The UN recommends the following training modules. 

1) Familiarity training 

 Each person must be trained to be familiar with the general provisions of the 

requirements for the carriage of dangerous goods. 

 Familiarization training should include explanations of the classification of dangerous 

goods, labeling, marking, placarding, and packaging, segregation and compatibility 

requirements, the purpose and content of dangerous goods transport documents, and 

descriptions of available emergency response documents. 

2) Functional training 

 Each person must be trained in the specific dangerous goods transport requirements 

that apply to the functions they perform. 

3) Safety training 

Proportionate to the risk of exposure in case of spillage and the function performed, each 

person should be trained in: 

 Accident prevention methods and procedures, such as proper use of packaging 

handling equipment and proper storage of dangerous goods. 

 Available emergency response information and how to use it. 

 The general hazards presented by the various types of dangerous goods, including, 

where appropriate, the use of personal protective clothing and equipment, and how 

exposure to these hazards can be avoided. 

 Immediate procedures to be followed in case of unintentional release of dangerous 

goods (including emergency response procedures to be followed by responsible 

persons and personal protection procedures to be followed). 

4) Security training 

 Security awareness training should cover the nature of security risks, security risk 

awareness, methods to address and mitigate these risks, and actions to be taken 

when security is breached. This should include awareness of the security plan (if 

applicable) commensurate with the individual's responsibilities and their role in 

implementing the security plan. 
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 However, in most countries training is limited to basic education on dangerous goods, 

it is necessary to supplement this education to other areas of the IMDG Code and to 

provide functional education in other topics of dangerous good’s handling. 

e) Confirmation and re-fleshing  

 Such training should be provided or confirmed for employees in positions related to 

the transport or handling of dangerous goods and should be supplemented with 

periodic retraining as deemed appropriate by regulatory authorities.  

 In general, if the regulations change after the initial training is completed, a refresher 

course should be offered so that workers have an opportunity to become informed 

with the latest information.  

 The refresher course period varies depending on the means of transport and the job, 

and the IMDG Code does not specify the retraining period. Some countries have 

instituted legal requirements for refresher course periods. 

 

Table 7- 1 Dangerous goods refresher course period by means of transportation 

Mode 12 months 24 months 3 years 

Aviation (cross-border)  ✓  

Aviation (domestic) ✓   

Road   ✓ 

Rail   ✓ 

Ship   ✓ 

 

7.3.2.3 Issuance of certificates of completion 

A certificate of completion proves that someone can carry out their duties under the dangerous 

goods transportation act when handling, offering, or transporting dangerous goods. The 

certificate should be valid for a period set by the state, and upon expiry, retraining should be 

made mandatory. 

The education certificate must describe the content of the education completed by the trainee. 

Specifically, the training certificate must indicate whether the trainee has been trained in the 

preparation of shipping documents, and the transportation and classification of dangerous 

goods (e.g., Class 3 flammable liquids, etc.). 

The education certificate does not have to be in a specific format, but all information required 

by law must be displayed. The certificate may be issued on paper or electronically. 

When workers perform dangerous goods-related tasks, they must possess a valid training 

certificate (including an electronic form) and be able to present it immediately when requested 

by an inspector. 

The relevant education certificates received by aircraft or ship crews at educational institutions 

in their countries are considered valid in the country of entry if the country is a registered ICAO 

or IMO member and the certificate issued by the country is valid. 

If it is an educational institution approved by the state, the training certificate remains valid 

regardless of the location of employment. However, in the case of a training completion 

certificate conducted by an individual company, the training certificate received after 
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completing training at one company cannot be used when moving to another company. 

Therefore, any DG workers that received training and were issued a certificate by a former 

employer must be retrained on dangerous goods again at their current employer. 

7.3.2.4 Retention of records 

Training records should be kept by operators and made available to staffs or administrative 

authorities upon request. The records shall be kept for a period determined by administrative 

authorities. 

7.3.3 Educational institutions 

Since dangerous goods are handled and stored both at sea and on shore, it can be difficult to 

provide education to workers at a single educational institution. Any single educational 

institution may face great difficulties in running training courses for all dangerous goods 

handlers at ports. 

So relevant institutions should jointly develop and provide education courses on dangerous 

goods management, and each relevant education institution can subdivide and run courses 

by topic as follows:  

 Training for ship crew: Seafarer training institutes 

 Training for port workers: Training institutes for berth/terminal workers 

 Training for warehouse workers: Firefighting educational institutions 

It is the responsibility of educational institutions to ensure that they have qualified and 

competent instructors capable of conducting the necessary training. 

Self-employed teachers may be used to conduct training in accordance with national laws and 

regulations. However, the training process must be approved by administrative authorities. 

 

7.4 Rational information management: Dangerous goods movement 

7.4.1 Port imports and exports: DG information flows 

The types of information required when dangerous goods are imported into the country include 

data on pre-import declaration cargo, port direct clearance cargo, pre-bonded transportation 

declaration cargo, pilotage exemption applications, carry-in/out declaration corrections, 

overtime work, cargo list corrections, and so forth. 

When an importing entity imports dangerous goods, it first must prepare and submit a customs 

declaration, and submit it to the relevant customs authority. After the customs office verifies 

that the import declaration is lawful and justified in accordance with national laws and 

regulations, it should issue an import declaration certificate to the importer, which begins the 

process of permitting the goods to enter the country.  

The procedure for importing cargo is shown in Figure 7-2.  
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Figure 7- 2 Dangerous goods import procedures 

 

To complete import customs clearance, an import declaration is generally made by preparing 

the following: a commercial invoice, a bill of lading, a packing statement, and a certificate of 

origin, among other documents that may be required to verify import requirements are met. 

When an import declaration is filed, the inspection proceeds as follows: first, a screen 

inspection is conducted, then a document inspection, and finally, a product inspection. If the 

customs clearance inspection is passed, the customs office issues a declaration completion 

certificate and the customs clearance process is completed.  

In principle, import declaration should be made after goods arrive at ports, but for expedited 

customs clearance, declaration can be made before arrival. 

Goods can be taken out of the bonded warehouse after the import declaration is confirmed. 

However, items that need to be used urgently, such as raw materials, can be taken out before 

permission is granted upon request and review. 

7.4.2 Computerization of dangerous goods information at ports 

7.4.2.1 Port logistics information system: Major issues 

A fact-finding survey revealed that some countries experience one or more of the following 

problems with regards to port logistics information systems: 

 Absence of a computer network logistics database 

 Absence of a common industry database 

 Relevant institutions own and operate proprietary systems and databases 

 Lack of database standards 
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 Duplicate and redundant information practices 

 Inconsistent codes used by various agencies 

 Untraceable cargo 

 Lack of One-Stop-Service 

 Agencies struggle to provide meet user demand for certain kinds of information 

 Inability to provide value-added services 

7.4.2.2 Computerization of dangerous goods logistics information 

Typically, entities looking to bring dangerous goods into a domestic port, such as a shipping 

company or agency, file a dangerous goods report through the logistics information computer 

system of the country concerned. This information is transmitted to port authorities, customs 

offices, and stevedoring companies through related information networks to prepare cargo 

import customs procedures and stevedoring operations. 

Port operation and management information includes information on ship arrival and departure, 

import and export cargo, port facilities, and a decision support system. 

In the case of Republic of Korea, KL-NET, through the establishment of a port operation 

information system (Port-MIS), provides services and electronic document provision through 

an EDI, contributing significantly to business automation as well as cost reduction. It provides 

electronic document relay (EDI) services, IT consulting, and various IT solutions necessary for 

logistics informatization, such as PLISM and Radio Frequency Identification (RFID). 

However, in some countries, logistics information is still processed primarily on handwritten 

paper documentation. Information flows slowly, resulting in increased logistics costs. In 

addition, there are cases in which incorrect information is entered when the shipping company 

or agency manually enters the product name of dangerous goods, or an abbreviation of a 

product brand name rather than the name of the actual substance using the nomenclature of 

the International Union of Pure and Applied Chemistry (IUPAC). Because of this, it may be 

difficult for the person in charge of emergency response to respond quickly when danger 

occurs. 

In addition, in many countries there is the problem of redundancy in port logistics 

administrative processes, as many tasks are performed in duplicate due to the lack of a shared, 

inter jurisdictional logistics database, with DG-related institutions and firms building and 

utilizing their databases. This leads to information disconnects, redundancies, and 

inconsistencies in of codes, all of which greatly drag down efficiency. 

Effective logistics management of dangerous goods at ports not only reduces logistics costs 

and improves customer service costs, but also helps authorities promptly respond to accidents. 

In logistics management for dangerous goods, an integrated information management system 

that can effectively facilitate the flow of logistics activities is as important as the logistics 

facilities themselves. Organically connecting port operation information systems, railway 

operation information systems, private trade networks, and customs clearance networks — 

which in many cases are operated independently of each other — and making it so these 

services to be access through one network is critical to enabling the efficient processing of 

dangerous goods import and export related matters. It is necessary to establish an integrated 

processing service system. Therefore, other countries will be able to refer to the cases of 

Republic of Korea and Singapore, which have prepared a single window system in the country. 
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Electronic Data Interchange (EDI) refers to a method of transmitting or storing trade business 

information in electronic form through the Internet. These electronic documents can be 

exchanged between computers and similar devices, if they are connected to the Internet. 

The use of the Internet as a communication protocol for document transmission is increasing. 

The Internet allows users to exchange information regardless of region, industry, or system. 

Even users without their own networks may easily send and receive EDI documents through 

the Internet. However, the open Internet is vulnerable to security risks, such as document loss 

or unauthorized alteration, and so it is necessary to take appropriate security measures, such 

as encrypting messages and/or signing documents electronically when transmitting a 

document. 

7.4.3 Preparation and verification of DG documents from the vessel 

7.4.3.1 Dangerous goods in packaged form 

A ship transporting dangerous goods in packaged form must present a document of 

compliance (DOC) stating that the ship is suitable for loading and transporting dangerous 

goods on deck and in each compartment of the ship. A special inventory or manifest is required 

for any marine pollutants aboard the ship and their location on board. A detailed stowage plan, 

identified by hazard class and indicating the location of all dangerous goods and marine 

pollutants, may be substituted in addendum to the manifest on a special list. 

The list or manifest of dangerous goods and/or marine pollutants shall be based on the 

documents and certificates required by Chapter 5.4 of the IMDG Code and shall include the 

loading location and total amount of dangerous goods and/or marine pollutants on board. 

Where appropriate, the regulatory authority shall carry out inspections to ensure that 

dangerous goods are loaded in accordance with the certificate of conformity. 

7.4.3.2 Liquid dangerous goods in bulk (including liquefied gas) 

Bulk liquid dangerous goods carriers must possess an International Oil Pollution Prevention 

(IOPP) Certificate, a Noxious Liquid Substances (NLS) certificate, an IGC certificate, an IBC 

certificate and an Guidelines for the Transport and Handling of Limited Amounts of Hazardous 

and Noxious Liquid Substances (LHNS) certificate. 

If the regulatory authority suspects that the vessel may lack one or more of the above 

certificates, it should carry out an inspection to ensure compliance.  

7.4.3.3 Solid dangerous goods in bulk 

When a ship with a gross tonnage of 500 tons or more built after September 1, 1984, transports 

dangerous goods, a certificate of compliance with the requirements for transporting dangerous 

goods according to the provisions of the SOLAS Convention must be kept on board. 

Vessels carrying solid dangerous goods in bulk require a list, manifest, or detailed stowage 

plan describing the dangerous goods being carried and their location on board. 

The regulatory authority shall conduct regular vessel inspections to ensure that solid 

dangerous goods in bulk are loaded in accordance with the certificate of fitness. 
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7.4.3.4 Advance notice  

Regulatory authorities should establish a system in which port authorities are notified of the 

pending arrival of a DG vessel within a reasonable amount of time, but generally at least 24 

hours prior to the arrival of hazardous cargo in the port area. The regulatory authority shall 

establish the category and minimum quantity of dangerous goods that require arrival 

notification in advance and inform the relevant persons thereof.  

The advance notice should include defects in the vessel and/or storage of hazardous cargo 

which may affect the port area or the safety of the vessel. 

Regulatory authorities should have a system in place whereby port authorities are notified of 

the departure of ships carrying dangerous cargoes a reasonable interval before departure, but 

generally three hours before the ship's departure. 

Advance notice of arrival or departure shall be provided by letter, telex, telefax or EDI 

transmission acceptable to the port authority in question. 

In the case of dangerous cargoes arriving by sea, the captain, ship owner, or agent must notify 

the relevant authorities in advance. For dangerous cargoes arriving by road or rail, cargo 

stakeholders are obligated to notify the relevant authorities. 

7.4.4 Rationalizing DG document management 

Document management for the handling of dangerous goods requires appropriate attention 

as follows: 

 A vessel must prepare a certificate of conformity showing that the vessel is suitable 

for transporting dangerous goods and a list or manifest of loaded dangerous goods 

and submit them to the port authority. The regulatory authority shall verify the 

authenticity of the requested documents and conduct an inspection of the vessel if the 

documents were found to be inadequate in any way. 

 If any entity intending to bring dangerous goods into a port, such as a shipping 

company or an agent, writes down the name of the good being transported by hand 

at the time of entry into the port, it is essential that accurate names for the substances 

being transported are written. Abbreviations or brand names of products are not to be 

used; internationally accepted names for the substances should be indicated. 

 It is imperative that processing time be shortened using electronic documents. 

Handwritten reporting of imported cargo may lead to delays or errors. 

 Regulatory authorities should have expert knowledge of dangerous goods to 

accurately understand the nature of imported dangerous goods and properly control 

them in case of danger. 

 The shipping company or agent must notify the relevant port authority of all necessary 

DG information well in advance of arrival at an appropriate time set by the regulatory 

authority; this is typically at least 24 hours prior to the arrival of dangerous cargo in 

the port area. This report should note any defects in the vessel or in the storage of 

dangerous goods that could potentially affect safety. 
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7.5 Dangerous goods storage and facility management 

7.5.1 Receipt and storage of dangerous goods 

7.5.1.1 Confirmed receipt of dangerous goods 

When receiving and storing dangerous goods regulated under one or more of the nine UN 

dangerous goods classes, including dangerous goods transported under special provisions, 

risks may arise if dangerous goods are not properly separated. 

Designated storage areas should be clearly and legibly identified to ensure proper segregation 

of incompatible materials. 

7.5.1.2 Establish documented procedures 

A documented process must be in place to ensure that the dangerous goods storage complies 

with any dangerous goods storage restrictions or permitting requirements.  

A documented warehouse protocol should be in place to ensure that dangerous goods are 

properly segregated from other hazardous/non-hazardous goods. 

An inventory statement and management plan should be established for all dangerous goods 

stored in the warehouse. It should be regularly updated and maintained in the warehouse. 

Dangerous goods packages and Cargo Transport Units (CTUs) must be properly marked, 

labeled, and placarded in accordance with applicable national and international transport 

regulations for dangerous goods. A process must be in place to ensure that packaging and 

CTU marks, labels and placards, counts, and documentation requirements are consistent. 

There should also be a process to ensure that packaging is approved for the dangerous goods 

provided and that packaging integrity is systematically checked. Warehouse personnel should 

have access to up-to-date safety data sheets and appropriate instructions. 

Documented and regularly implemented plans and procedures are also essential for 

responding to incidents such as dangerous goods spills. 

7.5.2 Warehousing and terminal areas 

7.5.2.1 Dangerous goods areas 

Dangerous goods areas should be stored in segregated areas, with adequate separation, as 

well as separate ventilation systems and drainage infrastructure. Fireproof walls and ceilings 

and other architectural safety measures may be necessary depending on the nature of the 

hazardous cargo to be stored.  

Areas in which dangerous goods are stored should be continuously observed by management 

or security personnel, if possible. If this is not feasible, an alarm should be installed, and the 

space regularly inspected. 

7.5.2.2 Container loading area/rail side area/truck parking area 

Dangerous goods containers should be unloaded and loaded onto vessels in a suitable 

designated quarantine area that meets the separation requirements mandated by the 
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regulatory authority, with adequate access to handling equipment and emergency equipment 

in the event of an incident. 

7.5.2.3 Fumigation area 

A separate area should be provided or designated for the vessel and/or cargo conveyance to 

be fumigated. As far as possible, these areas should be fenced off to prevent unauthorized 

persons from entering. Facilities for security personnel should be installed, and an appropriate 

means of communication should be provided. 

7.5.2.4 Waste disposal areas contaminated with damaged dangerous goods  

A storage area shall be provided where damaged dangerous goods and waste contaminated 

with dangerous goods can be stored until repacked or until the contaminated waste is 

segregated and disposed of. This area should be adequately covered, and the ground should 

be sealed to prevent contamination.  This quarantine area should also feature a separate 

drainage system with shut-off valves, a reservoir, and a means of discharging contaminated 

water into a special facility to protect the harbor area and the environment. 

Quarantine zones should be fenced off to prevent unauthorized persons from entering. 

Security personnel should be provided with adequate facilities and equipment and a means of 

communication. 

7.5.2.5 Repair/Cleaning facilities 

If facilities are provided for the repair or cleaning of ships or cargo transport units, they should 

be located away from all areas where dangerous goods are transported or handled. When 

environmentally harmful substances are used in the cleaning process, cleaning facilities 

should be designed and built to minimize impacts on the environment. 

7.5.2.6 Reception facilities 

Adequate facilities are to be provided for the reception and disposal of effluents, wastes, 

ballast water and slop contaminated by dangerous goods. 

7.5.2.7 Tank storage and pipelines 

Permanent installations for the storage of liquid hazardous cargoes in port areas, including 

pipelines, should be designed, constructed, and maintained in accordance with the 

requirements for ships and the statutory requirements of regulatory authorities for temperature, 

pressure generation and compatibility of materials. 
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Source: Revised Recommendations on the Safe Transport of Dangerous Cargoes and Related Activities in Port Areas, 2007 

Figure 7- 3 Plan showing a dangerous goods quarantine area (example) 

 

 

7.5.3 Dangerous goods storage warehouse construction 

Warehouses storing dangerous goods must be constructed in accordance with the building 

regulations of the country concerned and must be constructed so as not to affect the safety of 

workers, the smooth operation of the warehouse, or the integrity of the goods being stored. 

The main factors to be considered when constructing a warehouse for storing dangerous 

goods are as follows. 

7.5.3.1 Clearance 

Sufficient clearance should also be maintained between heat-producing fittings and 

appliances in the warehouse and goods in storage, particularly flammable or combustible 

materials. 
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7.5.3.2 Lighting 

Inadequate lighting can have a negative impact on warehouse safety, increasing the possibility 

of operators misjudging the position, shape, or speed of moving objects. Lighting should be 

evaluated in terms of quality and quantity, with glare, shadows, extreme contrasts, orientation 

and distribution, and potential for visual fatigue all considered. 

7.5.3.3 Ventilation system 

Warehouse ventilation systems must be designed and operated according to accepted 

international fire-preventive principles and with respect to national fire regulations. 

7.5.3.4 Power supply 

A backup generator or other emergency power source should also be considered if there is a 

possibility of brownouts or blackouts. This is especially important in areas prone to natural 

disasters such as typhoons and earthquakes. 

7.5.3.5 Water tank 

In isolated warehouses, backup water tanks may be required to support fire suppression. 

 

 

Source: Goodman Senec Logistics Centre, 2016. 

Figure 7- 4 Warehouse layout: Goods allocation plan  

 

7.5.4 Establishing preventive maintenance programs 

Dangerous goods warehouse managers must establish programs for accident prevention and 

warehouse maintenance. These programs help minimize the risk of sudden, unexpected, 

and/or catastrophic failures that could cause serious injury to workers or damage to goods in 
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storage. 

Maintenance programs should include periodic inspections, monitoring of equipment and 

facilities, scheduled servicing of warehouse systems, and regular replacement of critical parts. 

 

7.6 Establishing a dangerous goods accident response system 

7.6.1 Dangerous goods accident emergency response 

7.6.1.1 Establishment of an emergency response plan 

When dangerous goods are mishandled or improperly stored at ports, or encounter other 

materials or equipment, they can react chemically or thermally, with potentially fatal 

consequences. Therefore, port authorities must develop emergency response plans and 

procedures to assess the risks of such incidents and to deal with them. 

The risk, nature, and scope of an emergency in the event of a port dangerous goods accident 

should be considered when establishing an emergency response plan. Such contingency 

plans should involve all relevant parties, including berth users and operators, fire and rescue 

service providers, and local authorities. The plan should be continually reviewed and adjusted 

to respond to changing circumstances, new facilities, new cargoes, and equipment, as well as 

changes in surrounding infrastructure and activities. 

7.6.1.2 Establishment of emergency response procedures 

Port authorities should establish appropriate emergency procedures and disseminate these 

procedures to all relevant parties. Authorities should also provide training and education 

appropriate and commensurate with the responsibilities of all involved. Emergency measures 

should include: 

 Provision of appropriate emergency response alarm trigger points. 

 Procedures for notifying the appropriate emergency response agencies of incidents 

or emergencies in and outside the port area. 

 Procedures for notifying shore, sea and port area users of incidents or emergencies. 

 Provision of emergency equipment appropriate to the hazards of the dangerous goods 

handled. 

 Establishment of local emergency response teams to coordinate action in case of 

major emergencies and to deal with routine incidents such as minor leaks or spills of 

dangerous goods. 

 Mutually agreed-upon measures for unloading ships in case of emergency. 

 Measures to ensure adequate access and exit at all times. 

7.6.1.3 Retention of records 

Port authorities should prepare and maintain dangerous goods records for use in emergencies 

and ensure that emergency response information is available and accessible whenever and 
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wherever dangerous goods are handled. 

7.6.2 Fire and explosion protection measures 

Fires and explosions are the two most serious hazards associated with the transport of 

dangerous goods. Past incidents have shown that fires and explosions at ports, terminals and 

onboard vessels can lead to large-scale loss of life and property. A one-size-fits-all approach 

cannot adequately prevent fires and explosions caused by dangerous goods, and so a multi-

layered risk management approach that integrates ships, infrastructure, and dangerous goods 

is required.  

Managing DG fire and explosion risk begins with programs and procedures. Programs should 

be based on risk assessment and updated periodically or whenever significant changes occur. 

Fire and explosion prevention procedures should consider routine and non-routine (such as 

hot work) operations. Adequate fire response is a critical element of any prevention program, 

and this includes the ability to deploy competent personnel to fight fires. 

 In the event of a fire, there should be a means to manually alert all involved, including 

those on scene in affected areas and those working from locations away from the 

scene of the accident, such as emergency control centers. Appropriate automatic 

detection systems (for example, smoke or heat detection devices) should be installed 

and connected to a monitoring center. Both manual and automated systems must be 

regularly tested and maintained by qualified personnel. 

 Fire compartments/safety areas should be properly separated by fire-rated walls and 

doors. Adequate training and signage are necessary so that bystanders know where 

they are and how to use them, and automatic fire doors must be inspected regularly 

and maintained by qualified personnel. 

 Where automatic sprinkler systems are installed, they must be capable of providing 

sufficient minimum flow rates and pressures (whether using the public water supply 

or being tank supplied) and must be properly maintained, inspected and tested on a 

regular basis. 

 Fire pumps (if installed) should be tested and operated periodically, including flow and 

pressure checks. System design should include means to prevent accidental or 

intentional deactivation, such as locking open water. 

 The system design shall include a means to prevent accidental or deliberate 

deactivation. Assessments of the hazard type and storage configuration shall be 

appropriate for the hazard concerned and shall be regularly reviewed to ensure that 

the hazard is adequately protected. 

 Systems located in seismic areas should be equipped with seismic restraints and 

braces. 

 Other fire precautions include maintaining adequate proximity to a water supply or 

other suitable firefighting medium and maintaining an adequate number of appropriate 

industrial fire extinguishers in convenient and accessible locations, depending on 

commodity type and storage configuration. 

 Regular inspection and maintenance of firefighting equipment such as fire 

extinguishers, standpipes, and hose stations are an important part of an emergency 

response plan. 



94 

 

 All implemented systems should be reviewed regularly, and the results updated in 

case of significant changes to the site. 

7.6.3 Prompt reporting of dangerous goods incidents and work stoppages 

7.6.3.1 Reporting of accidents 

Accident reports contain useful information that helps minimize damage and prevent accident 

recurrence. However, many workers avoid reporting accidents for fear of punishment. This 

may delay institutional accident response in the early stages, which can lead to more severe 

and widespread damage. 

Therefore, it is necessary for regulatory authorities and shipping companies to emphasize the 

importance of accurate accident reporting to both ship crew members and other dangerous 

goods handlers, and to incentivize accurate accident reporting in a way that encourages, 

rather than hinders the reporting of accidents. 

If a cargo accident occurs within the port that may threaten the safety and security of people, 

the ship and other ships in the port, the port itself, any other property, or the environment, the 

ship captain and all dangerous goods managers onshore must take immediate action by 

informing port operators and port authorities. This helps to ensure that appropriate corrective 

action is taken accordingly. 

The captain should require each crew member to report to operations managers and, if 

possible, to any appropriate authorities for any accidents that occur while handling dangerous 

goods. 

7.6.3.2 Stopping work 

In the event of a cargo accident that may threaten the safety and security of people, the ship 

or other ships in the port, the residents of the port or its vicinity, any other property, or the 

natural environment in the course of handling dangerous cargo at ports, the captain must order 

the cargo handling supervisor or the handlers themselves to immediately suspend work and 

prevent any work from resuming until appropriate safety measures are in place and the hazard 

is adequately dealt with. 

7.6.4 Establishing a disaster prevention system 

7.6.4.1 Early accident response system establishment 

In the event of a dangerous goods accident at ports, a quick and accurate accident response 

is required. Such a response relies on the know-how and experience of safety managers 

working at ports and the existence of disaster prevention equipment in the terminal to deal 

with the initial accident. However, disaster response can vary greatly from port to port owing 

to differences in workforce composition and equipment, so it is necessary to establish an 

efficient and reliable early accident response system. 

An accident response system that utilizes IoT and information systems technology that can 

detect the accident risks early and help on-site workers deal with accidents professionally and 

promptly is ideal. 
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7.6.4.2 Sharing of dangerous goods information 

In many jurisdictions, information systems related to port operation, shipping, and port logistics 

are operated independently by several related institutions. Thus, information on the arrival and 

departure of ships loaded with dangerous goods, DG registration information, DG monitoring 

information, and accident response and history records are often decentralized across 

agencies, and often, this information is not shared.  

For this reason, when a dangerous goods accident occurs, it may be difficult for authorities to 

take early, proactive disaster prevention measures. 

Therefore, it is necessary to maintain and integrate dangerous goods classification codes 

based on the international standard (IMDG Code), and to allow DG handlers and managers 

at ports to easily access and utilize this information. 

7.6.4.3 Establishing a hazardous chemical accident response disaster prevention center 

In the event of a dangerous goods accident in a domestic port, the coast guard and onshore 

fire authorities oversee the initial response, while the chemical disaster joint disaster 

prevention center is to take measures to deal with hazardous substances. However, these 

disaster prevention centers are mainly located in chemical industrial complexes inland, and 

there are many ports that lack disaster prevention centers altogether despite significant flows 

of dangerous goods containers. If a dangerous goods accident occurs at a port terminal that 

lacks a disaster response center, it may be difficult for authorities to respond effectively 

because it takes a long time to prepare and mobilize resources that must be dispatched from 

a disaster prevention center inland. 

It is better for authorities to help prevent port accidents from spiraling out of control by 

establishing and operating on-site response disaster prevention centers either at or near ports 

where large volumes of dangerous goods are handled. 

 

7.7 Establishing a port risk assessment and security management 
system 

7.7.1 Significance and necessity of port risk assessment 

7.7.1.1 Significance of risk assessment 

Risk assessment is an element of risk management in safety management systems. Through 

risk management, managers identify hazards and risk factors in the workplace and estimate 

and determine the likelihood (frequency) and severity (intensity) of injuries or damage caused 

by potential hazards. Risk assessment thus refers to a series of processes in which risk 

tolerance is calculated based on several factors, and risk reduction measures are established 

and implemented based on tolerance levels. 
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Figure 7- 5 Risk assessment process 

 

Risk is a concept that synthesizes the probability and consequences of an event, and in this 

case refers to the possibility of a hazard producing an undesirable event. Probability can be 

expressed in terms of frequency, which is the rate of events per unit of time, or likelihood, 

which is the probability of an event occurring under a specific circumstance. Outcomes refer 

to the degree of damage caused by an event that results from the release of a hazard. 

7.7.1.2 The necessity of port risk assessment 

Hazards at ports have the potential to cause harm, such as illness, injury or death to workers 

and people in the surrounding community, as well as damage to property, damage to the 

physical and biological environment. Hazards may also disrupt normal production and 

business processes. 

Since fires and explosions are the biggest risks when handling dangerous goods in ports, it is 

necessary to analyze the possible scale of degree hazardous consequences that can occur 

because of a highly likely fire or explosion scenario by evaluating fire risk and explosion risk.  

A risk assessment is one of the best tools managers have to help relevant parties and 

authorities make sound investments in risk management. A port risk assessment should 

identify appropriate control measures that minimize the hazards posed by dangerous goods 

to people, property, and the environment, to a level “as low as reasonably practicable” 

(ALARP). 
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Figure 7- 6 5×5 Risk matrix sample 

 

7.7.1.3 Risk assessment timing 

Risks should be identified, and risk assessments conducted whenever dangerous goods enter 

ports. General risk assessments should also be conducted in the following cases: 

 An overall risk assessment at least once every 5 years. 

 In the event of a (severe) dangerous goods accident on site. 

 After changes are made to storage or handling systems, or when of new, vulnerable 

facilities are erected off-site, or whenever changes in risk or control measures render 

the existing risk assessment method obsolete. 

7.7.1.4 Risk assessment procedure 

Risk assessment at dangerous goods sites should proceed in the following order. 

 Identify all hazards associated with dangerous goods at the site. 

 For each hazard, perform the following: 

- Evaluate the probability of the hazard causing a dangerous goods accident. 

- Evaluate the consequences of an accident on people, property, and the 

environment. 

- Identify risk control action(s). 

 Provide a rationale for the judgment rendered. 

 

A systematic risk assessment procedure is illustrated in figure below. 
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Figure 7- 7 Quantitative risk assessment procedure 

 

 

7.7.1.5 Risk assessors 

Those performing risk assessments should be familiar with the requirements of the regulations 

and should have a working understanding of how dangerous goods are stored and handled 

on site. 

A simple risk assessment can be performed by a single task manager, but when the 

characteristics and handling systems of related dangerous goods are complex, experts from 

various fields (hazardous materials, hazardous material processing, hazardous material 

safety,) should participate in the risk collection process to collect information and evaluate risk. 

If an external consultancy is used, authorities should ensure that the firm or individual has the 

expertise and experience to competently perform the task. 

And finally, before preparing a risk assessment plan, authorities should make efforts to 

incorporate the opinions and voices of port staff. 

7.7.1.6 Assessment of risk 

After identifying port hazards, the next step is identifying the specific risks posed by each 

hazard. This is important in determining what control measures are needed to ensure that risk 
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remains at an acceptable level when storing or handling dangerous goods. 

One method of risk assessment involves evaluating the risk posed by hazards using a 5×5 

risk matrix, with five categories each for impact modeled on the X-axis and probability modeled 

on the Y-axis, with each risk classified on a scale from low to high. It is a method for identifying 

the probability and impacts of injury and exposure to hazards faced by workers or the level of 

damage to property or environmental damage in relation to hazards at dangerous goods 

handling sites. 

Assessments can be quantitative or qualitative. In some cases, qualitative assessments can 

be as informative as semi-quantitative methods. 

 

7.7.1.7 Risk control measures 

After evaluating risks, it is necessary to determine what risk control measures, systems or 

procedures are required to minimize these risks to an acceptable level. When selecting control 

measures, the goal is to minimize risks to an acceptable level: the ALARP level, or “as low as 

reasonably practicable.” 

 

 

Figure 7- 8 ALARP 

 

7.7.1.8 Risk management measures for storage and handling of dangerous goods 

Examples of stratified control measures that could be introduced in the storage and handling 

of dangerous goods through risk assessment include: 
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Table 7- 2 Sample control measures related to the storage and handling of dangerous goods 

Control measure hierarchy Example control measures 

Elimination of danger  Use of harmless substances instead of dangerous substances 

Replacing a work system, 
material, or plant with a less 
hazardous one 

 Changing the kinds of dangerous goods stored on site 
 Reducing the amount of dangerous goods stored on site 

Isolation of hazards 

 Introducing restricted working areas 
 Opening the system 
 Separating dangerous goods from other hazards 
 Isolating substances to be avoided 

Introduction of technical 
controls 

 Forced venting to remove dangerous gases  
 Spill prevention, administrative control, personal protective 
equipment (PPE), and safety equipment 
 Shock protection 
 Use of fire-resistant or intrinsically safe electrical equipment in 
hazardous areas. 
 Safety relief valve 
 Overcharge protection 
 Safety control of dangerous goods 

Administrative control 

 Modify the work system, by changing working hours for performing 
only specific tasks 
 Using placards or hazard warning signs. 
 Implementing specific training and establishing work guidelines 

Personal protective 
equipment (PPE) and safety 
equipment 

 Providing workers with eye, respiratory, and hand protection, and 
instructions on how and when to use the protective equipment 
 Fire extinguishing equipment 
 Safety shower 
 Spill cleaning equipment 

 

7.7.1.9 Approach to risk assessment 

Adequate risk assessment preparation is critical to effective safety management at dangerous 

goods sites. Personnel managers must participate in risk assessments, and the results of the 

risk assessment must be the basis for risk control measures. 

Port operators should implement control measures according to results of risk assessments, 

and workers in charge of dangerous goods handling must confirm the findings of the risk 

assessment details during on-site inspections. Port operators should furnish relevant 

documents if requested by the relevant persons to confirm the findings of the risk assessment. 

7.7.2 Port security management 

7.7.2.1 Application criteria 

Special measures for security in ships and ports are specified in Chapter 1.4 of the SOLAS 

XI-2 ISPS Code, Amendment 32-04 of the IMDG Code, and Chapter 1.4 of the IMDG Code. 

Competent administrative authorities should develop appropriate security-related provisions 

for unpackaged dangerous goods in accordance with IMDG Code Chapter 1.4 (Security 

Regulations). 
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7.7.2.2 Necessity of security measures 

Cargo theft causes billions of dollars in losses each year, and according to a recent report, 

warehouse theft accounted for nearly a quarter of global cargo theft in 2020.  

In most cases, warehouse thefts are committed by employees or others colluding with 

“insiders” who have knowledge or specific information about the merchandise being stored. 

Many dangerous goods are prime targets for terrorists, disgruntled employees, or others due 

to their highly hazardous nature. Hazards can be used to cause harm in warehouses or to 

damage high-profile targets or critical infrastructure. 

The security level of a particular warehouse cannot be determined using a one-size-fits-all 

approach. Sophisticated alarm systems or security personnel are expensive and may or may 

not be necessary.  

Security measures taken should be based on the results of a thorough risk assessment. 

Security risk assessments should consider the nature of the goods stored and the risks 

associated with the location of the warehouse and its facilities and should be reviewed 

periodically and in the event of significant changes. 

The level of perceived risk will depend on factors such as overall value, consumer demand, 

ease of sale on the black market, the degree of risk the product presents (for example, the 

highly toxic or explosive materials), and/or the impact of losing the product. Warehouses 

located in areas with high crime rates or civil unrest may also be at greater risk of theft, 

alteration, or loss. 

7.7.2.3 Personnel control measures 

Authorities should take appropriate measures to ensure that all warehouse personnel and all 

persons in or around the premises of a warehouse are easily identified, such as the issuance 

of mandatory uniforms and security IDs. 

Employee and contractor termination and re-employment processes should be documented, 

and checklists should be drawn up to ensure that all physical assets are collected and 

access to company systems, physical or electronic, is revoked immediately upon an 

employee’s termination. 

7.7.2.3 Risk assessment to identify warehouse vulnerabilities 

A risk assessment should be conducted to identify potential security vulnerabilities associated 

with the warehouse.  

Physical spaces subject to security evaluation include: 

 External areas and boundaries, such as fences 

 Entryways 

 Loading/unloading docks, handling and receiving yards 

 Employee parking spaces 

 Rooftop access 

 Exterior doors, windows, and berths  
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7.7.2.4 Building a cyber-security system 

While efficiency is improving due to more automation and digitization in ships and warehouses, 

security measures are needed because these technologies can threaten the safety of ships 

and warehouses. 

Cyber security is becoming an emergent risk. Authorities should consider following measures 

to help ensure the integrity of access systems, computer systems and related monitoring and 

data processing: 

 The provision of training to dangerous goods handling personnel on the risks of cyber-

attacks. 

 The prohibition of unauthorized devices and computer accessories, and in particular 

the use of unauthorized USB memory sticks. 

 The restriction of outsiders' access to ship or warehouse management computer 

systems. 

 When remotely controlling IT and OT systems of ships or warehouses, only authorized 

persons should be allowed to access them, and these devices and procedures should 

be clearly defined, monitored, and periodically reviewed. 

 Data transmission from an uncontrolled system to a controlled system should be 

avoided, but if unavoidable, only legitimate, authorized software should be used, and 

digital signatures and/or watermarks employed wherever possible. 

7.7.2.5 Establishing a security document system 

Warehouse management should work to implement and document policies and procedures 

that help first responders respond quickly to security incidents. Managers should also protect 

and control sensitive information, ensure that all employees are aware of the warehouse 

security requirements and measures, and maintain appropriate records.  

Policies, processes and procedures, and security should all be regularly tested for adequacy 

and effectiveness against the risks posed by the dangerous goods being stored. 
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Chapter 8. Recommendation 

8.1 Phuket workshop recommendations 

On December 1 and 2, 2022, ESCAP and the Port Authority of Thailand hosted a capacity-

building workshop in Phuket, Thailand on promoting safety in the transportation of dangerous 

goods in the Asia-Pacific region. The workshop was entitled, “Promoting Safety for Dangerous 

Goods Transportation in APEC Region”. 

APEC economies, ESCAP member countries, representatives of international organizations, 

regional organizations, port authorities, universities, research institutes, professional 

associations, and invited guests attended the meeting. The event produced the following set 

of recommendations. 

 

1. Relevant parties should work together to raise awareness of existing international 

regulatory instruments and policies regarding the transport of DGs and publicize the 

implementation measures currently being taken. Parties should also work to raise 

awareness of how responsible entities can undertake their duties as Competent 

Authorities (CA). 

2. The attendees agreed to follow up on the current work being done by relevant 

organizations (such as UNECE and IMO) in dealing with regulatory matters related to 

the transport of DGs.  

3. The workshop attendees agreed that additional capacity-building programs are 

needed (including training for educators, “training the trainers”) to promote safe and 

sound emergency response, as well as programs targeting capacity-building in more 

technical aspects in connection to dangerous goods transportation in the Asia Pacific 

region. 

4. Competent Authorities in the region should identify difficulties encountered in the 

implementation of and compliance with international regulations related to DGs 

5. The respective roles, duties, and responsibilities of each entity involved in the 

transport of DGs in port areas should be identified and defined. Relevant entities 

include Competent Authorities, port authorities, shippers, terminal personnel, and 

other stakeholders.  

The workshop attendees pointed to a need to revise and improve as necessary the 

internal procedures and process functions currently in place, as well as existing 

policies promulgated by various authorities (Competent Authorities, harbor masters, 

port authorities, and so on). Any revisions should be publicized and disseminated 

through appropriate internal instruments (for example, departmental orders, joint 

policy guidelines, notices, and others). Compliance with related international 

instruments should be observed. 

In addition, the workshop participants agreed that any assignment or reassignment of 

DG-related shore-based personnel should be communicated to all relevant 

stakeholders. 
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6. Competent Authorities should update, as necessary, contact information of DG offices 

and authorities tasked with overseeing the safe carriage of DGs, and this information 

should be circulated among states. In relation to the maritime transport, the provision 

of IMO document CCC 8/17/3 on GISIS module contact details should be observed. 

7. Parties should explore the potential of digitalization to improve the safety and 

efficiency of DGs management at port and to facilitate better emergency response. 

8. DG institutions and actors in Asia should establish a regional mechanism to facilitate 

responses to major incidents and support for the responses. 

9. The workshop participants also suggested that a mechanism (be it global or regional) 

that facilitates the regular exchange of information on DG incidents at port, as well as 

experiences and lessons learned should be established. 

10. Another recommendation: a regular meeting of regional stakeholders, including 

Competent Authorities, should be established to promote the exchange of information, 

share best industry practices, and discuss difficulties encountered in dealing with the 

dangerous goods chain of transport. 

11. In terms of energy transition, it is recommended that all Ports in the region become 

aware of and contribute to decarbonization efforts. Port stakeholders and DG handlers 

alike should prepare to identify potential hazards and risks stemming from the use of 

new and alternative fuels. 

Member economies are invited to follow and participate in IMO discussions on new 

alternative fuels to be held by Sub-Committee on Carriage of Cargoes and Containers 

in September 2023. 

12. A systematic inspection program for imported and exported containers should be 

introduced across the region. The program should be based on a risk assessment 

methodology and control management and incorporated lessons learned from 

experience to create a reliable system. 

13. ESCAP should continue its cooperation efforts on these issues through analytical 

work, capacity building and technical assistance and by establishing linkages with its 

inland transport connectivity work. 

14. The workshop attendees invite the IMO to review the recommendations of this 

workshop and to continue its technical cooperation on dangerous goods management 

at port and on new alternative fuels. 

 

8.2 Dangerous goods management at port: Policy 
recommendations 

Through an examination of various international standards, a review of previous studies, and 

a survey of dangerous goods management practices across the world, of dangerous goods in 

each country, this report investigated managerial techniques that can prevent fires, explosions, 

and other accidents caused by dangerous goods at port and minimize the damage caused by 

these incidents.  

Based on the results of the investigations above and through the fact-finding status of 

dangerous goods management in ports of each country, this study proposes the following 
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priority policy measures for Asian-Pacific countries to efficiently manage dangerous goods at 

port:  

 

8.2.1 Reorganize port management organization 

The handling capacity of dangerous goods at ports accounts for about 30% of total cargo. 

Therefore, among the various functions of ports, dangerous goods management is considered 

very important for reducing damage to human life and property and protecting the environment. 

As a result of the investigation above, the organizations managing dangerous goods at ports 

are diversified into different authorities such as regulatory authorities, fire authorities and port 

authorities, and the qualifications of managers responsible for port safety management are 

stipulated differently. In this regard, it is necessary to establish a unified port management 

organization capable of efficiently managing dangerous goods at ports.  

Unfortunately, it is not easy to propose that a single organization manages dangerous goods 

at ports only because the administrative organization system is different for each country. 

However, each country should operate a port authority rather than an organization directly 

managed by the government, considering the expertise in managing dangerous goods, the 

appropriateness of management personnel, and the flexibility of handling dangerous goods at 

ports. 

8.2.2 Reinforce on-site inspections at ports  

Even if a shipping company or agent files a report indicating that it will be carrying dangerous 

goods into a port, the possibility of human error cannot be ruled out, and the report may contain 

incorrect information or omit necessary information altogether. Moreover, the shipper or agent 

may have loaded DG improperly or failed to adequately segregate dangerous goods aboard 

the ship. In addition to the usual Port State Control or Flag State Control inspections, port 

authorities should conduct additional inspections to ensure that dangerous goods satisfy the 

requirements of the IMDG Code. 

These inspections are to be performed at the berth and ships. Dangerous goods storage, 

separation, labeling/placarding are subject to inspection. However, government agencies are 

mainly responsible for the inspections, and there is a limit to the inspection performance due 

to the lack of inspection personnel. To solve this problem, each country can refer to the method 

of entrusting the inspection of dangerous goods to a qualified agency, as in Republic of Korea 

and Japan. In addition, each country can utilize a remote inspection technology method like 

the one used by the Singapore port authority which uses information from the electronic 

dangerous goods notification system to check the condition of dangerous goods on land during 

the COVID-19 period when on-site inspections on ships are not feasible.  

The National Assembly of the Republic of Korea passed the Special Act on Port Safety and 

the Serious Accident Punishment Act in 2022, and subsequently the government introduced a 

port safety inspector system and tasked it with verifying approvals and self-safety 

management plans prepared by port stevedoring operators. It was also made responsible for 

pursuing corrective action to prevent safety accidents.  

Each country needs to strengthen on-site inspection of dangerous goods by utilizing 

professional personnel. 
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8.2.3 Port risk assessment support 

Transporting flammable, explosive and/or toxic cargoes transfers risks from one port to 

another. Therefore, the global port industry emphasizes the safe transportation of these 

dangerous goods. 

As examined in Chapter 2, more and more dangerous goods are being moved globally. To 

cope with this, ports are increasing their DG handling and storage capacities.  

Unexpected accidents at ports that receive, and store dangerous goods can cause large 

losses of life and property. It is essential that major hazards likely to be encountered during 

the transport of dangerous goods at port be identified and appropriate response measures 

designed. 

The risks posed by hazards at port can be significantly reduced by instituting an emergency 

protocol based on lessons learned from past accidents and incorporating expert judgment. In 

addition, an adequate, rapid, and well-planned emergency response can greatly reduce the 

catastrophic consequences of dangerous goods accidents. 

Risk assessments are to be carried out by qualified experts over a long period of time, in which 

they 1) identify all the risks associated with dangerous goods in the area, 2) assess the 

probability of any one hazard causing an accident 3) estimate the impacts of the accident on 

people, property and the environment, and 4) propose appropriate risk control measures.  

Although many countries are aware of the need for risk assessment at ports handling 

dangerous goods, fire authorities are mainly responsible for the risk assessment. financial 

constraints and lack of experts have prevented risk assessments from being conducted. 

ESCAP and IMO have prepared some financial resources to help alleviate this burden, and 

an expert group has been formed to conduct risk assessments, prioritizing ports that process 

and handle large volumes of dangerous goods. 

8.2.4 Developing and disseminating a dangerous goods curriculum 

According to a study, the attitude of dangerous goods handlers was the most significant 

contributing factor to the probability of port accidents and the amount of damage caused by 

dangerous goods accidents at ports.  

Each country requires dangerous goods-related training for workers handling dangerous 

goods on shore and at sea in accordance with the requirements of international 

regulations/agreements and domestic laws and regulations. However, many countries tend to 

focus only on very basic education, field-specific functional training in the handling of 

hazardous cargo is generally lacking. 

Dangerous goods education for port workers should cover a wide variety of topics, and specific 

modules for each type of cargo handled should be offered. Instructors should be qualified 

experts; however, many countries lack experts in charge of dangerous goods training and do 

not have educational materials or lack educational facilities.  

ESCAP regional seminars or workshops can function as dangerous goods education for 

experts, but the number of people who can participate may be limited due to financial 

limitations, and there are also linguistic issues for countries in which English is neither widely 

used nor spoken, limiting the effectiveness of regional seminars and/or workshops. Therefore, 

instead of seeking to produce expert educators through seminars or workshops, ESCAP 

prepares educational resources and develops educational materials for dangerous goods 
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management in cooperation with countries that have expertise in dangerous goods education 

and shares this information and data with countries that lack the resources.  

Management authorities of each country may use the textbooks developed by ESCAP to train 

dangerous goods education experts in their countries so that they can conduct their own 

training of dangerous goods handlers on ships and at port.  

8.2.5 Research the production of port dangerous goods management manuals 

The SOLAS Convention, UN Recommendations, and the IMDG Code all suggest various 

standards that authorities and industries in charge of managing dangerous goods should 

follow, and many non-governmental organizations also promote standards for the 

management of dangerous goods warehouses at port. However, it is difficult to apply these 

standards directly across the board because the administrative organization system or legal 

structure for managing dangerous goods in each country is different. 

Therefore, it is necessary to prepare a manual of standard procedures for ship entry, unloading, 

storage, and security management that each country may tailor to their own needs.  

Since DG management at port differs from country to country, ESCAP or IMO has prepared a 

standardized manual that can be used and modified to fit circumstances in each country. 

8.2.6 Establish a port dangerous goods information system 

Many countries require that dangerous goods be prepared and reported to relevant authorities 

when brought into domestic ports. Dangerous goods information management is not only 

essential to reducing logistics costs and improving customer service but is also critical to 

ensuring timely accident response. Furthermore, the process of writing documents by hand 

without a computerized system for logistics information results in incorrectly recorded or 

omitted information. This also slows the delivery of information and increases logistics costs. 

Most countries have established electronic logistics systems. However, in some countries, 

logistics information is not yet computerized, and the use of handwritten documents remains 

commonplace. This slows down information flows, resulting in increased logistics costs. 

Many countries lack a common port logistics network or database, with relevant parties 

utilizing their own independent databases. This leads to redundancies, information 

disconnects, and inefficient information delivery due to non-standard document exchange and 

inconsistency in codes. 

Therefore, it is necessary to establish a system that can integrate and process all dangerous 

goods import and export tasks using VAN EDI. 

With the development of information and communication technology, establishing a hardware-

based logistics network is a relatively straightforward affair. But some effort will be required to 

help member countries establish a logistics information system that works for their 

administrative systems. 

8.2.7 Promote cooperation among related organizations to prevent and respond 
to dangerous goods accidents 

When a dangerous goods accident occurs at port, first responders including port authorities, 

local governments, coast guards, environmental authorities, and fire authorities conduct a 

coordinated response. For the sake of effective damage control and accident response, it is 
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necessary that these organizations be able to share dangerous goods information with each 

other and other related organizations. This makes it necessary to establish a system in which 

each organization involved in the management of dangerous goods at port can share 

information on dangerous goods.  

These institutions should hold regular meetings to improve the effectiveness of dangerous 

goods safety management and forming a port consultative body comprising representatives 

from the government, the private sector, and other relevant authorities and DG actors is also 

recommended. Dangerous goods-related institutions should also hold joint accident response 

drills on a yearly basis. 

Finally, related organizations should jointly design accident response scenarios and response 

manuals to help first responders and authorities more rapidly identify potentially damaging 

situations, enhance the effective of the joint response system, and secure replacement and/or 

backup equipment in case of loss or destruction.  

8.2.8 Investigate accidents related to dangerous goods at ports and share the 
information  

Since ports handle about 3,000 types of dangerous goods, it is difficult to take preventive 

measures against all of them. Therefore, investigating accidents involving dangerous goods 

that infrequently occur at domestic and international ports can be the most cost-effective way 

to prevent similar accidents. 

As a result of the investigations, it was confirmed that each country reports and investigates 

accidents or incidents related to dangerous goods at ports. However, since each country has 

insufficient data on the results of such investigations, it seems that there is no systematic 

investigation system. Therefore, each country needs to establish a system to report and 

analyze accidents and incidents related to dangerous goods at its ports and share information 

with domestic and foreign organizations. 

 

 

  



110 

 

Appendix 1: Glossary 
 
  

Auto-ignition point The ignition temperature of a substance is the lowest temperature at which the 
substance starts combustion. 

B2B Business-to-Business, a type of electronic commerce (e-commerce), is the 
exchange of products, services, or information between businesses. 

B2G Business to government, trade between the business sector as a supplier 
and a government body as a customer.  

Bulk Unpackaged commodities carried in the holds, hoppers or tanks of cargo 
vessels, trucks and railcars and generally transferred by such means of 
conveyors, clamshells, and pipeline. 

CAGR A business and investing specific term for the geometric progression ratio that 
provides a constant rate of return over  time . 

Cargo stowage 
plan 

A plan showing the distribution of all cargo parcels stored on board of a vessel 
for a voyage.  

Cargo Transport 
Unit (CTU) 

A road transport tank or freight vehicle, a railway transport tank or freight 
wagon, a multimodal freight container or portable tank, or and MEGC. 

Certificate of 
fitness 

A certificate issued by or on behalf of an Administration in accordance with the 
relevant codes for the construction and equipment of a type of ship certifying 
that the construction and equipment of the ship are such that certain specified 
dangerous cargoes may be carried in that ship. 

CIP A system to check whether dangerous goods loaded in containers are safely 
loaded and handled in accordance with international standards such as the 
IMDG Code. 

Condensation The change of state of a substance from the vapor to the liquid or solid form.  

Consolidator An individual or firm who accepts less than container load (LCL) shipments 
from individual shippers, and then combines them for delivery to the carrier in 
full container load (FCL) shipment. OR The party performing a consolidation 
service for others. 

Contamination The process of making something dirty or poisonous, or the state of containing 
unwanted or dangerous substances. 

Dangerous 
cargoes 

Any of the oils, gases, noxious liquid substances/chemicals, solid bulk 
materials possessing chemical hazards and solid bulk MHBs, harmful 
substances etc., whether packaged, carried in bulk packaging or in bulk. 

Database An organized collection of data stored and accessed electronically. 

Decomposition A fundamental type of chemical change. In decomposition, one substance 
breaks down into two or more simpler substances.  

DG practical 
course 

Training on the specific dangerous goods transport requirements that apply 
and the functions they perform. 

Document of 
Compliance 

A document issued by or on behalf of an Administration to a ship carrying 
dangerous goods in packaged form or in solid form in bulk under SOLAS 
regulation II-2/19.4 as evidence of compliance of construction and equipment 
with the requirements of that regulation. 
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EDI The concept of businesses electronically communicating information that 
was traditionally communicated on paper, such as import declaration, 
advance ship notices, and customs clearance. 

Fertilizer A substance or mixture that contains one or more of the primary plant nutrients 
and sometimes also secondary nutrients or their traces. The primary nutrients 
are nitrogen, phosphorus, and potassium. Secondary nutrients are calcium, 
magnesium, and sulfur. 

Fumigation The processing of goods for import or export to prevent the transfer 
of exotic organisms.  

HAVC Heating, ventilation, and air conditioning. 

IMDG Code An international guideline to the safe transportation or shipment 
of dangerous goods or hazardous materials by water on vessel, which is 
accepted by the Maritime Safety Committee of the IMO. 

Inhibitor A compound that retards or stops an undesired chemical reaction, such as 
corrosion, oxidation, or polymerization.  

KLNET A shipping and port logistics informatization company to reduce logistics costs 
and realize logistics informatization based on EDI in Korea. 

KOMDI An institution commissioned by the government in Korea to take charge of ship 
loading inspections of dangerous goods, container storage inspections, and 
training of related workers. 

Multi-grade cargo Where more than one grade is to be loaded/discharged, a clear agreement 
must be reached as to the procedures to be employed to avoid cargo 
contamination. 

Multi-layered risk 
management  

When preventing fire or explosion accidents at ports, a single control method 
is not sufficient, so it is a method of risk assessment considering various 
control factors. 

Orange book The model regulations of international transport of dangerous goods (TDG) 
recommendations and the basis for the enactment and revision of transport 
regulations for all modes of transportation, including ships, airplanes, roads, 
and railways. 

Port-MIS A system that handles all port operation and civil affairs, such as reporting of 
vessel entry, use of facilities in the port, control matters, cargo carrying in and 
out, tax collection, and port clearance in Korea. 

Port authority Any person or body of persons empowered to exercise effective control in a 
port area. 

Port Consultative 
Body 

A consultative body in which various organizations related to the handling of 
dangerous goods at ports consult on specific issues and help establish 
individual support and policies. 

Port Safety 
Inspector 

The person responsible for inspecting and monitoring port safety to maintain 
and promote order, safety and environmental friendliness in and around all the 
ports. 

Quantitative risk 
assessment  

A formal and systematic risk analysis approach to quantifying the risks 

associated with the operation of an engineering process. 

Rail sidings A low-speed track section distinct from a running line or through route such 
as a main line, branch line, or spur. 
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Regulatory 
authority 

The national, regional, or local authority empowered to make legal 
requirements in respect of a port area and having powers to enforce the legal 
requirements. 

Risk assessment The overall process of identifying all the risks to and from an activity and 
assessing the potential impact of each risk. 

Solid bulk cargo Any material, other than liquid or gas, consisting of a combination of particles, 
granules, or any larger pieces of material, generally uniform in composition, 
which is loaded directly into the cargo spaces of a ship without any 
intermediate form of containment (this includes a material loaded in a barge 
on a barge-carrying ship).  

Tank  A portable tank (including a tank-container), a road tank vehicle, a rail tank 
wagon, or a receptacle to contain solids, liquids, or liquefied gases and has a 
capacity of not less than 450 liter when used for the transport of gases of class 
2.  

TEU Twenty-foot Equivalent Unit, a measure used for capacity in container 
transportation. 

UN Number  Four-digit United Nations Number is assigned to dangerous, hazardous, and 
harmful substances, materials and articles most commonly transported.  

Vehicle A machine that transports dangerous cargoes. 

Warehouse A building used for short and long-term storage and consolidation of 
commodities in contrast to temporary storage in container freight stations and 
transit sheds. 

Wastes Substances, solutions, mixtures, or articles containing or contaminated with 
one or more constituents which are subject to the provisions of this report and 
for which no direct use is envisaged but which are transported for dumping, 
incineration, or other methods of disposal.  

White paper The Warehousing White Paper was created to remain manageable by 
identifying and considering factors that can influence the safe storage of 
dangerous goods in a storage facility or warehouse. 
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Appendix 2: Survey on Safety Management of Dangerous Goods  

at Port  
  

The purpose of this survey is to collect data for the design of regional recommendations for preventing accidents 

caused by dangerous goods in ports in Asia and the Pacific. This questionnaire also aims to assess the current state 

of Dangerous Goods management at your port and help prepare future improvement plans. Please answer the 

survey questions to the best of your professional knowledge. Answers to some questions may be omitted if you 

lack relevant data or if obtaining this information would entail significant costs. Any data you provide will be held 

in confidence; no information will be published or otherwise disclosed, it will only be used for aggregation and 

analysis.  

 

Please fill in the attached questionnaire by 3 December 2022 and send your replies to kim105@un.org with a copy 

to safesea@shipmaster.or.kr 

 

Thank you for your contribution to promoting sustainable maritime connectivity in Asia and the Pacific. 

 

1. General 

 

1.1 Country/Port: Click or tap here to enter text. 

1.2 Prepared by Click or tap here to enter text. 

  1.2.1 Name: Click or tap here to enter text. 

Position: Click or tap here to enter text. 

Department/Team: Click or tap here to enter text.   

  1.2.2 Contact Information  

Tel:Click or tap here to enter text. 

 Email: Click or tap here to enter text. 

1.3 Regulatory Authority   

  1.3.1 Governmental Agency: Click or tap here to enter text.   

  1.3.2 Port Authority (if any): Click or tap here to enter text.  

 

1.4 Dangerous Goods Throughput at Port (as of 2019, 2020 and 2021) 

Unit: 1,000 tons 

Total  All Cargo 
Dangerous 

Goods 

Packaged 

Dangerous Goods 

Dangerous Liquid Cargo 

Oil Gas Chemicals 

2019 text text text text text text text 

2020 text text text text text text text 

2021 text text text text text text text 

 

 

2. Organization and Regulations  

 

2.1 Does your regulatory authority (or port authority) have a dedicated entity for managing dangerous goods in 

ports? Please print the name of the entity and relevant department (if any). 

 Click or tap here to enter text. 

 

2.2 Is there a harbor master or port captain system at your port to handle dangerous goods?  ☐Yes    ☐No 

 

mailto:kim105@un.org
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2.3 How many dedicated officials work in the port’s dangerous goods management organization? Click or tap here 

to enter text. 

 

2.4 Are you qualified to handle dangerous goods that pass through your port? 

☐Yes    ☐No 

 

2.5 Does your port have any a dangerous goods management manual?   

☐Yes    ☐No 

 

2.6 Which entity inspects packaged Dangerous Goods in containers?  

    Click or tap here to enter text. 

 

3. Advance Declaration System for Dangerous Goods  

 

3.1 When do you receive an advance declaration of import entry for ships loaded with dangerous goods?  

 Click or tap here to enter text. 

 

3.2 Do you have an electronic port arrival declaration system?  

☐Yes    ☐No 

 

3.3 What is the proportion of delayed, omitted, or erroneous declarations of dangerous cargo arrivals? (Example: 

10% of the total number of import declaration containers) 

 Click or tap here to enter text. 

 

3.4 Please describe or name the declaration and management policy for dangerous transshipment cargo (if any). 

    Click or tap here to enter text. 

 

3.5 Do you have any countermeasures in place in case of omission or error in the declaration of arrival of 

dangerous goods? 

    Please check all applicable items below. 

   ☐Withholding shipment of cargo until correction  

☐Request for correction    

☐Imposition of fines  

   ☐Others Click or tap here to enter text. 

  

3.6 When reporting and declaring dangerous goods, the information originally provided by the shipper or 

consignor is especially important. Does your country (or port) take any of the following measures? Check 

all applicable items.  

    ☐Education, marketing, etc. for shippers (consignors)     

☐Continuous monitoring of suspected shippers of dangerous goods 

    ☐Sanctions for violations, such unreported cargo, errors in declarations, or falsified declarations 

    ☐Random checks                

☐Information sharing and cooperation with customs officials     

    ☐Others Click or tap here to enter text. 

  

4. Workforce   

 

4.1 Do you have written procedures for hiring and terminating Dangerous Goods-handling workers at the port? 

    ☐Yes    ☐No 
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4.2 Do you have signs and procedures to verify the identity of Dangerous Goods-handling workers at the port? 

    ☐Yes    ☐No 

 

4.3 Do you think that the expertise of Dangerous Goods-handling workers at your port is? 

    ☐Completely sufficient    

☐Sufficient   

☐Moderate    

☐Insufficient 

☐Very insufficient    

 

4.4 Have you established minimum requirements for training and qualifications for Dangerous Goods-handling 

workers in the port? 

    ☐Yes    ☐No  

 

4.5 What is the average number of years of service for Dangerous Goods-handling workers at your port?    

☐Less than five years    

☐Between six and ten years     

☐Between 11 and 15 years 

☐More than 15 years  

 

5. Education and Training  

 

5.1 Does your port have an educational institution specializing in dangerous goods? 

☐Yes    ☐No  

     

Please specify the name of the education institution (if any).  

Click or tap here to enter text. 

 

5.2 Please check all applicable professional training and education programs provided by your regulatory authority 

(including a port authority, if applicable) to Dangerous Goods-handling managers, and the frequency of 

provision.  

Education and training course 

Frequency 

Monthly Quarterly 
Half-

yearly 
Annual Irregular  None 

☐Introductory course ☐ ☐ ☐ ☐ ☐ ☐ 

☐Technical education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Safety education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Security education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Emergency education and training 

(including fire drills and first aid 

training)   

☐ ☐ ☐ ☐ ☐ ☐ 

☐Others (Click or tap here to enter text.) ☐ ☐ ☐ ☐ ☐ ☐ 

    

5.3 Please check all applicable professional training and education programs provided by your regulatory authority 

(including a port authority, if applicable) to Dangerous Goods-handling workers, and the frequency of provision). 
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Education and training course 

Frequency 

Monthly Quarterly 
Half-

yearly 
Annual Irregular  None 

☐Introductory course ☐ ☒ ☐ ☐ ☐ ☐ 

☐Technical education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Safety education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Security education and training  ☐ ☐ ☐ ☐ ☐ ☐ 

☐Emergency education and training 

(including fire drills and first aid 

training)   

☐ ☐ ☐ ☐ ☐ ☐ 

☐Others (Click or tap here to enter 

text.) 
☐ ☐ ☐ ☐ ☐ ☐ 

 

6. Emergency Response Training, Including Fire and Explosion Prevention  

 

6.1 Does each port in your port have documented emergency response procedures in place? 

☐Yes    ☐No  

 

6.2 Do you have an emergency control center to take measures during emergencies at the port? 

☐Yes    ☐No   

 

6.3 Do you conduct emergency response training jointly with relevant organizations? 

☐Yes    ☐No  

 

6.4 Does your port have an emergency contact network in case of a dangerous goods accident? 

☐Yes    ☐No  

 

6.5 Does your port have a program to prevent fires in dangerous goods warehouses? 

☐Yes    ☐No  

 

6.6 Does your port have appropriate facilities (alarms, detection devices, automatic sprinkler systems, fire 

extinguishing systems, etc.) for fire prevention at dangerous goods warehouses and at container freight stations 

(CFS)? 

☒Yes    ☐No  

 

6.7 Do you have a dangerous goods inventory list and regularly exchange information with the local fire authority? 

☐Yes    ☐No  

 

6.8 Do you have a written permission procedure for hazardous work (hot work, high-voltage work, etc.) in or near 

the dangerous goods warehouse?   

☐Yes    ☐No  

 

6.9 Does your country or relevant authority conduct a risk assessment to prevent accidents and fires and explosions 

at the port? 

☐Yes    ☐No 

 

6. 10 Does your country or relevant authority have procedures for investigating the causes of the accidents which 
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did happen? 

☐Yes    ☐No 

 

6.10 If so, which authority conducts the risk assessment? 

 Click or tap here to enter text. 

 

7. Management of Unloading and Transport of Dangerous Goods in Port  

 

7.1 Does your port have operational guidelines for loading and unloading dangerous goods? 

☐Yes    ☐No  

 

7.2 Do you have documented procedures to ensure that the requirements applicable to the unloading and transfer 

of dangerous goods comply with the operating instructions in the port? 

☐Yes    ☐No  

 

7.3 Does your port have a procedure for inspecting the packaging of dangerous goods during unloading, transport, 

and storage? 

☐Yes    ☐No  

 

7.4 Does your port verify that the facilities and equipment handling dangerous goods operate in a proper manner 

and maintain accurate records?      

☐Yes    ☐No  

 

7.5 What countermeasures do you take if shippers violate operating guidelines for loading and unloading 

dangerous goods (including fines and sanctions)? 

Click or tap here to enter text. 

 

7.6 What is the average monthly number of violations of management procedures for unloading dangerous goods 

in your port? 

(Click or tap here to enter text. cases per month as of 2021) 

 

8.Management of Warehouse Facilities for Storing Dangerous Goods in Port   

 

8.1 Has your port warehouse for dangerous goods been built in compliance with Recommendations on the 

Transport of Dangerous Goods: UN Model Regulations (also known as the Orange Book)? 

☐Yes    ☐No   ☐Unknown 

 

8.2 Do you issue a certificate stating that the warehouse for dangerous goods in each port complies with 

international or national standards? 

☐Yes    ☐No  

 

8.3 Do you have documented procedures for loading dangerous goods in the port warehouse? 

☐Yes    ☐No  

 

8.4 What is the average monthly number of violations of management procedures in the port warehouse for 

dangerous goods?    

(Click or tap here to enter text. cases per month as of 2021) 

 

8.5 Do you use a list of dangerous goods in your warehouse? 
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☐Yes    ☐No  

   If applicable, how often do you update the list? 

☐Monthly ☐Quarterly ☐Semi-annual ☐Annual ☐Irregular 

 

8.6 Do you have procedures to ensure that dangerous goods are properly stored in designated areas? 

☐Yes    ☐No  

 

8.7 Do you check the management of dangerous goods in your port warehouse by using the checklist of the 

Warehousing White Paper (Practical guidelines for safe storage of dangerous goods)? 

☐Yes    ☐No  

 

8.8 Do you check the packaging conditions, transport method, etc. in advance before bringing dangerous goods 

into the warehouse? 

☐Yes    ☐No  

 

8.9 Do you have a self-checking procedure in place to monitor sanitation conditions in the dangerous goods 

warehouse? 

☐Yes    ☐No  

   If applicable, how often do you check the sanitation conditions of the warehouse?  

☐Monthly ☐Quarterly ☐Semi-annually ☐Annually ☐Irregularly 

 

8.10 Do you have a system for performing joint inspections of facilities and equipment of the dangerous goods 

warehouse with relevant agencies? 

☐Yes    ☐No  

    If applicable, how often do you conduct joint inspections?   

    ☐Monthly ☐Quarterly ☐Semi-annually ☐Annually ☐Irregularly 

 

9. Security Management  

 

9.1 Does your port have dangerous cargo security procedures?    

☐Yes    ☐No  

 

9.2 Do you have sufficient security facilities (lighting, security cameras, locks, alarm systems, etc.) around the 

warehouse? 

☐Yes    ☐No  

 

9.3 Do you have procedures to control Dangerous Goods-handling workers entering and leaving the warehouse? 

☐Yes    ☐No  

 

9.4 Do you use information and communication technology (ICT) for security? 

☐Yes    ☐No  

 

10. Accident Report 

 

10.1 How many dangerous cargo accidents occurred in your port in the last three years (2019-2021) 

(Click or tap here to enter text.) cases/year 

 

10.2 How many workers were injured or died in the last three years (2019-2021) from dangerous cargo accidents 

at your port? 
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Year Death Injury 

2019 text text 

2020 text text 

2021 text text 

    

10.3 Do you have an accident/incident-reporting system related to dangerous goods at the port?  

☐Yes    ☐No  

 

10.4 Does your regulatory authority (or port authority) manage accidents/incidents related to dangerous goods at 

port?  

☐Yes    ☐No  

     Please write the name of the authority and department (if any). 

 Click or tap here to enter text. 

 

Thank you for your cooperation! 

  


